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INTRODUCTION 


The  United  States  Civil  Service  Commission  operates  under  the  policy  that 
blind  persons  must  be  examined  for  jobs  which  they  can  fill,  and  the  examina¬ 
tion  material  must  not  prejudice  their  rating  solely  because  the  nature  of  a 
test  is  not  suitable  for  blind  competitors.  The  Commission's  Medical  Division 
has  for  some  time  been  in  the  forefront  of  a  movement  to  classify  jobs  accu¬ 
rately  as  to  medical  requirements,  so  that  Federal  jobs  which  do  not  require 
sight  will  not  be  restricted  against  blind  workers  who  have  the  ability  to 
fill  them. 

The  Civil  Service  Commission  takes  the  approach  that  all  competitors 
should  be  treated  on  equal  terms,  according  to  ability  to  do  the  job.  This  is 
really  the  economic  approach,  in  that  it  is  economical  with  respect  to  both 
the  capacities  of  blind  workers  and  the  expense  of  running  the  organization 
which  hires  them.  As  Rusk  and  Taylor  have  expressed  it  in  their  New  Hope  for 
the  Handicapped,1  "It  would  be  wrong... to  assume  that  the  employing  of  the 
handicapped  automatically  produced  highly  favorable  results.  Those  industries, 
whether  large  or  small,  which  have  successfully  employed  impaired  workers  have 
dealt  with  them  on  equal  terms,  hiring  them  not  out  of  sympathy,  but  on  the 
basis  of  their  ability  to  do  the  job.  The  employer  who  hires  disabled  people 
simply  because  he  feels  sorry  for  them  is  hot  likely  to  reap  the  rewards  he 
may  think  his  generosity  deserves." 

Since  most  civil-service  examinations  are  presented  in  printed  words, 
charts,  and  pictorial  illustrations,  blind  competitors  are  not  in  a  position 
to  demonstrate  on  such  tests  abilities  which  they  may  have,  like  reasoning, 
form  perception,  or  ability  to  follow  directions.  The  Test  Development  Section 
of  the  Standards  Division  of  the  U.  S.  Civil  Service  Commission  has  for  many 
years  developed  special  tests  adapted  to  blind  workers  and  other  handicapped 
competitors.  At  first,  this  development  was  largely  to  qualify  blind  people 
who  had  managed  to  secure  a  temporary  assignment  in  Government,  had  proven 
satisfactory,  and  who  then  applied  for  examinations  in  order  to  achieve  com¬ 
petitive  Civil  Service  status.  Gradually  the  emphasis  has  shifted  toward  ex¬ 
amining  handicapped  competitors  just  as  any  other  competitors,  regardless  of 
whether  they  have  already  secured  a  temporary  assignment. 

This  booklet  describes  civil-service  tests  for  blind  competitors  in  the 
trades  and  industrial  area.  The  reason  that  the  trades  and  industrial  area 
was  chosen  for  study  is  that  here  job  analysis  methods  are  best  developed,  and 
ability  patterns  required  in  different  jobs  are  most  easily  defined.  Also 
about  38  percent  of  Federal  jobs  are  in  this  area. 

Perhaps  some  people  still  feel  that  jobs  for  blind  workers  in  the  trades 
area  are  essentially  low-level  and  make  no  real  demands  upon  the  worker  so  that 
tests  are  superfluous.  This  is  not  so.  The  study  reported  in  the  later  sec¬ 
tions  of  this  booklet  included  blind  workers  in  many  different  kinds  of  jobs. 

A  list  of  these  jobs  appears  in  the  appendix.  Evelyn  Cooper,  who  made  com¬ 
plete  case  studies  of  some  of  these  workers,  wrote  of  one  blind  worker:  "It  is 
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Harper,  1946,  p.  189. 


generally  conceded  by  the  other  workers  that  [he]  is  the  boss  when  the  manager 
is  out,  and  the  manager  goes  along  with  that  also...  He  tries  to  make  himself 
particularly  useful  by  opening  up  the  plant  before  the  others  get  there  in  the 
morning,  and  occasionally  setting  up  a  job  and  doing  it  by  himself  when  the 
other  workers  are  not  there."2  Of  another  blind  worker  in  the  present  study, 
the  supervisor  mentioned  that  he  is  very  good  at  repairing  and  setting  up 
gadgets,  as  well  as  handling  a  special  machine  very  well  during  rush  periods.3 
Several  of  the  blind  workers  have  won  awards  for  time-  and  money-saving  sugges¬ 
tions.  One  such  worker  was  considered  by  his  supervisor  to  be  the  best  of  a 
group  of  five,  the  others  being  sighted.  He  was  rated  as  being  superior  to 
most  of  the  others  not  only  in  factors  like  dexterity  of  fingers,  adherence  to 
rules,  and  attendance,  but  even  in  accuracy  of  recording  numbers  when  keeping 
count  of  containers. 

The  first  section  of  this  booklet  explains  the  development  of  tests  for 
blind  workers  that  measure  abilities  similar  to  those  which  are  measured  by 
regular  civil-service  tests  in  the  trades  and  industrial  area.  The  regular 
tests  in  this  area  had  been  developed  in  terms  of  job  elements  such  as  dex¬ 
terity  or  reasoning,  "and  so  it  seemed  feasible  to  prepare  tests  in  the  same 
job  elements  for  blind  workers. 

The  second  section  describes  some  early  examinations  using  the  tests  for 
blind  workers  as  an  experiment.  The  idea  of  using  special  job  element  tests  for 
the  blind,  equivalent  to  tests  for  the  sighted  in  the  trades  and  industrial 
area,  appeared  to  be  practicable.  Blind  applicants  were  tested  and  placed  on 
regular  registers  in  accordance  with  their  achievement  on  the  tests,  just  the 
same  as  sighted  competitors . 

As  a  result  of  the  favorable  experimental  use  of  the  tests,  a  large-scale 
study  was  set  up  to  standardize  the  tests  for  blind  workers,  so  that  blind  and 
sighted  workers  would  be  examined  on  an  equal  standard.  The  first  step  was  to 
analyze  jobs  as  performed  by  the  blind  and  by  the  sighted  workers.  This  is 
described  in  section  3. 

Tests  were  administered  to  blind  workers  in  jobs  requiring  particular  pat¬ 
terns  of  job  elements,  and  standards  were  set  for  each  test  in  terms  of  per¬ 
centiles  of  workers  in  jobs  where  the  test  is  applicable.  This  standardization 
is  described  in  section  4. 

In  many  examinations,  at  least  in  the  early  stages,  the  use  made  of  the 
tests  for  blind  workers  will  probably  be  a  one-to-one  correspondence  with  tests 
for  regular  sighted  competitors.  For  example,  if  sighted  conpetitors  take  tests 
100B  and  100E,  then  the  blind  competitors  will  be  given  the  special  versions  of 
the  same  tests.  Scoring  formulas  for  equating  tests  for  blind  and  sighted 
workers  are  given  in  section  5. 

2  p.  29,  "An  Evaluation  of  the  Social -Attitudinal  Environment  of  Some  Blind 
Workers  in  Competitive  Job  Situations  and  Its  Possible  Relationship  to  Suc¬ 
cessful  .Placement  and  Good  Performance  on  the  Job,"  a  thesis  by  Evelyn  Lois 
Cooper,  250  Elm  Street,  San  Mateo,  California. 

3  p.  35,  Ibid. 
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The  use  of  tests  for  blind  workers  will  permit  blind  applicants  to  reach 
their  deserved  place  on  a  register.  Test  scores  will  bring  to  light  the  abil¬ 
ities  of  applicants  that  might  otherwise  be  ignored,  if  supervisors  regard  a 
blind  worker  only  in  terms  of  his  handicap. 

It  is  not  claimed  that  a  high  test  score  alone  will  insure  success.  As 
with  all  workers,  success  of  blind  workers  depends  on  a  combination  of  ability, 
motivation,  and  external  circumstances.  In  most  instances,  blind  employees 
make  use  of  the  advice  of  rehabilitation  counselors.  These  counselors  play 
an  important  part  in  placing  a  blind  worker  in  accordance  with  his  interest, 
personality,  and  ambitions,  insofar  as  it  may  be  possible  to  do  so. 

They  often  arrange  for  acceptance  of  the  blind  worker  in  the  plant  by 
talking  to  the  people  who  will  work  in  the  same  shop,  preparing  them  for  the 
coming  of  the  blind  worker,  and  explaining  how  they  might  help  him  without 
being  overly  protective.  They  show  the  supervisor  how  to  explain  work  proc¬ 
esses  to  blind  workers.  The  rehabilitation  task  often  involves  adaptation  of 
the  job  to  the  blind  worker.  For  example,  the  rehabilitation  counselor  advises 
the  plant  supervisors  on  how  to  set  up  the  work  place,  with  holding  fixtures, 
compartmented  trays,  and  other  devices  to  keep  working  materials  and  equipment 
in  proper  order  and  within  easy  reach  of  the  blind  worker,  who  must  be  able  to 
locate  parts  and  tools  by  feel. 

Jobs  may  be  re-engineered  on  the  advice  of  the  counselor,  to  remove  cer¬ 
tain  operations  that  cannot  be  performed  by  a  blind  person,  but  which  could 
easily  be  transferred  to  sighted  workers.  For  example,  an  assembler  may  or¬ 
dinarily  complete  an  assembly,  inspect  it,  and  rubber-stamp  it.  Then,  if  the 
stamp  is  illegible,  he  may  stamp  it  again.  The  blind  person  may  do  the  entire 
job,  except  for  the  visual  check  on  the  rubber-stamp  operation,  which  could 
be  removed  from  his  job  and  done  by  sighted  coworkers. 

Because  of  the  importance  of  the  counselor  and  the  preparation  of  the  job 
for  a  blind  worker,  it  is  necessary  to  stress  that  satisfactory  test  scores 
alone  do  not  guarantee  a  blind  worker's  success. 

The  fact  that  jobs  are  often  specially  adapted  for  blind  workers  also  has 
implications  for  the  selection  of  tests  in  an  ideal  situation.  Not  only  do 
blind  workers  sometimes  omit  some  of  the  operations  of  the  sighted,  but  often 
their  jobs  include  requirements  additional  to  those  for  the  sighted.  Sometimes, 
these  "extra"  requirements  are  necessary  to  permit  the  blind  worker  to  function 
in  the  regular  tasks  satisfactorily — to  "make  up  for"  his  inability  in  par¬ 
ticular  operations.  Examples  are  given  in  section  6.  An  ideal  testing  program 
for  the  blind,  then,  might  be  expected  to  measure  the  requirements  of  the  job 
as  planned  for  the  blind,  regardless  of  the  requirements  of  the  sighted  job. 

For  practical  administrative  reasons,  however,  it  is  usually  necessary  to 
have  a  test-for-test  correspondence  between  the  tests  for  the  sighted  and  the 
tests  for  blind  workers.  That  is,  the  blind  and  the  sighted  workers  take  dif¬ 
ferent  versions  of  the  same  tests.  Administratively,  this  is  the  simplest 
arrangement,  because  it  necessitates  no  special  study  of  the  requirements  of 
the  job  for  blind  workers. 
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In  some  instances,  however,  an  installation  and  a  civil-service  regional 
office  may  he  willing  to  undertake  administration  of  a  more  difficult  program — 
one  that  will  recognize  differences  between  requirements  of  blind  and  sighted 
jobs.  In  such  a  program,  the  blind  and  sighted  workers  might  not  necessarily 
take  different  versions  of  the  same  tests.  The  tests  would  be  different,  but 
the  competitors  who  received  equivalent  scores  would  perform  the  duties  of  the 
position  at  the  same  level  of  efficiency — the  blind  workers  in  the  job  for 
blind  workers  and  the  sighted  workers  in  the  job  for  sighted  workers. 

Techniques  for  equating  sets  of  tests  for  a  job  for  blind  workers  with 
different  tests  for  a  sighted  job  are  given  in  the  last  section.  Use  of  these 
techniques  is  much  more  complicated  and  time-consuming  than  the  ones  described 
in  section  5.  However,  these  techniques  will  permit  a  test  program  to  be 
geared  closely  to  a  rehabilitation  program*.  It  is  a  new  field,  and  is  highly 
experimental,  but  it  appears  promising.  The  Test  Development  Section  will  be 
glad  to  cooperate  within  the  limits  of  its  resources  with  federal  or  other 
agencies  wishing  to  use  or  adapt  this  technique.  Classification,  qualification, 
and  test  standards  are  developed  within  the  same  division  of  the  Civil  Service 
Commission.  Thus  the  close  relationship  between  classification  and  job  require¬ 
ments  can  be  exploited  in  classifying  jobs  for  the  blind,  so  that  their  missing 
visual  ability  pan  be  made  up  by  utilizing  other  abilities.  This  subject  is 
treated  toward  the  end  of  section  6.  When  steps  are  taken  toward  developing 
in  this  direction,  the  test  techniques  of  section  6  may  prove  very  helpful. 

Employing  agencies  and  Civil  Service  Commission  personnel  would  profit 
from  advice  and  consultation  with  vocational  rehabilitation  agency  staff, 
whose  services  are  available  to  assist  in  locating  suitable  jobs  which  can  be 
performed  without  the  use  of  sight.  To  provide  an  example  of  how  an  announce¬ 
ment  may  be  prepared  when  blind  competitors  may  compete  in  an  examination,  ex¬ 
cerpts  from  an  announcement  for  Helper,  under  which  the  Civil  Service  Commis¬ 
sion's  present  tests  for  blind  workers  were  used,  are  given  in  Appendix  2. 


-  4  - 


SECTION  1 


DEVELOPMENT  OF  EQUIVALENT  TESTS 

In  developing  regular  aptitude  tests  for  trades  and  industrial  jots  to  be 
used  with  sighted  competitors,  the  Commission  usually  validates  tests  for 
patterns  of  job  analysis  elements  rather  than  for  job  titles.  A  job  title, 
such  as  packer,  for  example,  might  refer  to  a  person  who  packs  delicate  optical 
apparatus,  or  a  person  who  crates  heavy  machinery.  It  may  refer  to  a  person 
who  has  to  figure  stresses  and  strains  so  as  to  pack  material  so  that  it  will 
not  suffer  damage  in  transit,  or  it  may  refer  to  a  person  whose  major  require¬ 
ment  is  strength  and  rapidity  of  movement.  Therefore,  the  Commission  has  been 
emphasizing  the  development  of  tests  for  particular  job  demands.  For  example, 
there  are  tests  of  gross  hand  dexterity,  fine  finger  dexterity,  alinement 
dexterity,  pattern-matching,  shop  arithmetic,  following  oral  directions,  basic 
spelling,  mechanical  information,  etc.  Each  test  in  the  trades  and  industrial 
battery  has  been  validated  and  check- validated  for  many  jobs  which  involve  the 
particular  characteristics  which  it  measures. 

The  Commission’s  regular  tests  require  sight,  as  well  as  the  particular 
patterns  of  ability  needed  by  a  job  that  could  be  performed  by  blind  workers. 
However,  special  tests  for  blind  workers  can  often  be  developed  to  measure 
what  appear  to  be  almost  the  same  patterns  of  ability,  except  that  touch  is 
substituted  for  vision.1  It  seems  reasonable,  then,  to  attempt  to  set  up  a  set 
of  comparable  tests  for  seeing  and  blind  persons,  and  as  long  as  the  tests 
were  valid  for  both  groups  and  the  norms  were  comparable^  the  employer  could 
hire  on  the  basis  of  ability  rather  than  sympathy  for  handicap,  and  at  the 
same  time  suffer  no  economic  loss  since  the  blind  and  the  sighted  applicants 
hired  would  be  of  equal  ability. 

At  the  Ordnance  Depot  in  Pueblo,  Colorado,  blind  persons  were  found  to  be 
satisfactory  for  jobs  like  optical-shop  laborer,  helper  to  tradesmen,  and 
packer  and  binner.  The  civil-service  regional  office  requested  the  prepara¬ 
tion  of  special  tests  for  blind  competitors,  so  that  they  could  compete  in  the 
regular  examination.  The  Commission's  usual  tests  for  these  jobs  involve 
dexterity  of  movement,  accuracy  of  perception,  ability  to  follow  oral  direc¬ 
tions,  etc.  People  in  general  use  vision  to  guide  their  hands,  and  for  them 
tests  of  dexterity  and  perception  have  been  shown  to  be  fully  appropriate.  To 
take  care  of  testing  blind  competitors  however,  the  dexterity,  perceptual, 
following  directions,  and  similar  tests  had  to  be  adapted  so  that  the  same 
accuracy  would  be  required  without  requiring  sight. 

1  It  will  be  seen  that  results  in  Table  1,  Section  3,  support  the  hypothesis 
that  blind  workers  are  able  ‘to  use  generally  the  same  abilities  as  the  sighted 
in  their  jobs,  except  that  touch  is  substituted  for  sight.  For  particular 
jobs,  blind  workers  may  use  different  abilities  than  sighted  workers,  and 
tests  can  be  adjusted  for  this  fact.  For  example,  in  a  sighted  person,  eye- 
hand  coordination  may  play  a  major  role  in  a  task.  In  a  blind  person,  in 
order  to  perform  the  same  task,  kinesthetic  memory,  touch  perception,  and 
orientation  may  be  used  to  gain  the  same  effect. 
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The  development  of  tests  for  blind  workers  is,  of  course,  not  new.  Bauman 
and  Hayes,  for  example,  have  done  some  very  important  work  in  this  field,  and 
they  list  a  number  of  other  researchers  in  their  "Manual  for  the  Psychological 
Examination  of  the  Adult  Blind"  (Psychological  Corporation,  New  York). 

As  Raskin  and  Weller,  in  their  "Current  Research  in  Work  for  the  Blind" 
(American  Foundation  for  the  Blind,  N.Y.,  1953,  p.  20)  explain,  the  new  prob¬ 
lem  which  faced  the  U.  S.  Civil  Service  Commission  was  developing  trade  and 
industrial  tests  for  blind  workers  which  would  be  of  practical  equivalence  to 
the  particular  set  of  tests  used  for  the  sighted.  The  first  step  taken  in  de¬ 
veloping  tests  for  blind  workers  was  to  analyze  the  basic  accuracy  and  related 
ability  required  by  each  test  for  the  sighted  in  the  trades  and  industrial 
area.  In  this  analysis,  the  Commission  tried  to  maintain  the  usual  cautions 
required  by  psychologists  for  accurate  introspection,  such  as  avoidance  of  the 
stimulus  error.  The  "Stimulus  error"  in  analyzing  a  test  is  the  error  of  con¬ 
sidering  the  appearance  of  a  test,  and  ignoring  its  actual  psychological 
content.  For  example,  a  test  involving  number-checking  might,  in  its  face 
appearance ,  seem  tov measure  only  ability  with  numbers;  actually,  it  may 
measure  a  kind  of  perceptual  speed  and  a  kind  of  accuracy  with  details. 

The  next  step  was  to  construct  preliminary  forms  of  each  test  and  try 
these  out.  The  Office  of  Vocational  Rehabilitation  of  the  Federal  Security 
Agency  made  available  a  small  number  of  blind  persons  on  whom  to  try  out  the 
preliminary  tests.  On  the  basis  of  these  try-outs,  and  of  suggestions  made  by 
members  of  their  staff,  items  were  reworked  and  preliminary  difficulty  levels 
were  established. 

For  example,  the  regular  pattern-matching  test  is  given  to  sighted  per¬ 
sons  in  pictures,  while  the  test  for  blind  workers  consists  of  plastic  shapes 
which  are  to  be  felt  by  an  examinee.  The  difficulty  level  of  each  question 
with  the  plastic  pieces  was  gauged  as  well  as  possible  to  the  difficulty  of 
regular  test  questions.  Special  adaptations  had  to  be  made.  For  example,  in 
the  regular  test,  each  question  shows  four  patterns,  and  the  examinee  chooses 
the  pattern  that  can  be  made  from  a  particular  set  of  pieces.  Each  question 
shows  completely  different  patterns.  The  fact  that  the  patterns  differ  from 
question  to  question  causes  no  difficulty  to  sighted  competitor0 -  With  blind 
workers,  in  order  not  to  introduce  a  difficulty  that  is  not  present  for  the 
seeing,  the  same  basic  patterns  are  used  for  a  number  of  questions.  Similarly, 
in  the  form-perception  test,  sighted  competitors  choose  the  one  of  five  pic¬ 
tures  which  is  different  from  the  others  in  a  question.  For  blind  competitors, 
the  test  is  made  up  of  plastic  shapes.  In  each  question,  one  shape  differs 
from  the  others.  The  competitor  is  to  find,  by  feeling  the  shapes,  which  is 
the  different  one.  Another  test  is  alinement  dexterity.  In  the  regular  form, 
the  sighted  competitor  alines  a  paper  gage  with  a  pictured  object.  In  the  test 
for  the  blind,  the  Competitor  alines  a  metal  gage  with  a  plastic  shape.  For 
earliest  try-out  purposes,  the  items  for  pattern -matching,  form  perception, 
and  alinement  dexterity  had  been  cut  from  cardboard.  Later,  forms  were  cut 
from  plastic .  The  plastic  pieces  were  made  with  pegs  that  fitted  into  holes 
on  test  boards.  For  economy,  these  three  tests  are  now  produced  by  means  of 
a  printing  process,  developed  in  cooperation  with  the  Government  Printing  Of¬ 
fice,  in  which  the  shapes  are  stamped  on  plastic  mats.  (When  precise  accuracy 
of  form  is  relatively  unimportant,  a  cheaper  cardboard  mat  may  be  used.) 
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In  the  regular  gross  dexterity  test,  the  competitor  rapidly  places  marks 
in  designated  spaces  on  an  answer  sheet.  The  blind  competitor  removes  pins 
from  designated  spaces  on  a  board. 

In  the  following  oral  directions  test,  a  sighted  competitor  marks  an 
answer  sheet  as  directed  by  the  examiner.  In  the  test  for  the  blind  workers, 
paper  clips  are  placed  over  holes  in  cards. 

Additional  tests  for  blind  workers  include  a  number  checking  test,  a 
test  of  mechanical  information,  a  test  of  verbal  relations,  several  arith¬ 
metic  tests,  a  spelling  test,  and  a  coding -memory  test.  These  tests  are  close 
duplicates  of  the  tests  for  the  sighted,  but  are  read  to  the  blind  applicants. 
In  the  number  checking  test,  blind  applicants  are  permitted  to  ask  that  a 
number  be  re-read,  at  the  expense  of  not  having  an  item  read  to  them  at  the 
end  of  the  test,  in  order  to  equate  the  Test  situation  to  that  for  sighted 
applicants.  With  sighted  applicants,  the  fastest  examinees,  who  glance  only 
once  at  each  number,  have  been  found  to  just  finish  the  regular  test  for  the 
seeing  within  the  time  allowed.  If  a  sighted  person  has  to  look  back  over  a 
number,  he  loses  time  and  cannot  finish  all  the  items.  Similarly,  a  blind 
applicant  who  does  not  need  re-reading  can  finish  all  the  items,  but  the 
examinee  loses  a  chance  at  one  item  for  each  re-reading  he  requests. 

In  adding  numbers,  the  blind  competitor  is  permitted  to  request  reading 
either  complete  numbers  or  columns.  This  is  because  many  blind  people  add 
complete  numbers  (as  45  -  69  -  23)  rather  than  by  columns,  since  they  cannot 
see  to  break  figures  into  columns. 

In  the  coding  memory  test,  the  sighted  competitor  has  5  minutes  to  learn 
the  code  before  he  takes  the  test.  During  the  test,  he  may  refer  back  to  the 
code  if  he  wishes,  but  he  loses  time  at  each  such  action.  The  blind  competitor 
is  read  the  code  a  number  of  times  equivalent  in  effect  to  the  amount  of 
studying  that  an  average  sighted  competitor  can  do  in  five  minutes.  During 
some  of  these  repetitions,  he  is  permitted  to  test  himself  on  his  knowledge. 
Then,  in  the  test,' he  can  request  a  review  of  the  code,  but  doing  so  causes 
him  to  lose  an  amount  equal  to  that  lost  by  a  sighted  competitor  for  such 
review. 

The  relationship  between  the  tests  for  blind  and  sighted  workers  is 
shown  in  the  outline  on  page  9. 

Small  reliability  studies  of  the  tests  were  made  with  a  few  blind  workers 
on  jobs  where  the  tests  appeared  to  be  appropriate.  Each  blind  worker  took  the 
tests  three  times.  The  only  appropriate  reliability  coefficient  is  the  one 
found  by  retesting,  since  these  are  speed  tests.  Because  of  the  length  of  the 
test  period,  there  were  only  8  workers  for  Test  10QA,  6  for  100B,  5  for  100E, 
and  7  for  100H.  Although  the  number  of  cases  is  very  small,  the  results  (.59 
to  .99)  are  probably  within  the  general  area  of  the  true  reliabilities. 
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Reliability  Coefficient  Based  on — 


Test 

First  and  Second 
Administration 

Second  and  Third 
Administration 

First  and  Third 
Admini  s  t  r  at  ion 

100A  Gross  dexterity 

.93 

.97 

.97 

100B  Alinement  dexterity 

.89 

to 

to 

• 

.99 

100E  Following  oral 
directions 

.90 

.87 

.59 

100H  Form  perception 

.95 

.94 

.94 
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OUTLINE  COMPARING  TESTS  FOR  BLIND  AND  SIGHTED  WORKERS 


Test 


100A 

Gross  Dexterity 


100B 

Alinement  Dexterity 
100C 

Pattern  Matching 
100D 

Shop  Arithmetic 


100E 

Following  Oral 
Directions 


100F 

Trade  Spelling 


100G 

Mechanical 

Information 

100H 

Form  Perception 


101A 

Number  Comparison 


Description  of  Tests 

Test  for  Sighted  Worker  Test  for  Blind  Worker 


Moving  hand  rapidly  to 
mark  an  answer  sheet, 
according  to  list  of 
answer  positions. 

Alining  a  paper  gage  with 
pictures  of  oblongs. 

Seeing  how  pictured 
pieces  could  fit  together 
to  make  a  whole. 

Read  by  examinee .  Exam¬ 
inee  can  use  scratch 
paper. 

Marking  different  spaces 
of  an  answer  sheet  ac¬ 
cording  to  oral  direc¬ 
tions. 


Read  by  examinee  who 
marks  answer  sheet  to 
show  whether  given 
spelling  is  correct  or 
incorrect . 

Five  choice  items  read 
by  examinee. 

Examinee  finds  one  pic¬ 
tured  form  that  is 
different  from  others  in 
each  item. 

Examinee  reads  sets  of 
numbers;  finds  sets 
where  numbers  are  dif¬ 
ferent.  If  examinee  does 
not  glance  at  any  set 
more  than  once,  he  just 
finishes  all  sets  in 
time  limit. 


Moving  hand  rapidly  to  re¬ 
move  pins  from  a  board, 
according  to  orally 
presented  answer  positions. 

Alining  a  metal  gage  with 
metal  oblongs. 

Seeing  how  plastic  pieces 
could  fit  together  to 
make  a  whole. 

Read  to  examinee.  Examinee 
can  request  examiner  to 
write  numbers  and  read 
them  back  later. 

Placing  different  sizes  of 
paper  clip  on  cards,  (posi¬ 
tions  on  card  being  set  by 
holes)  according  to  oral 
directions  of  same  com¬ 
plexity  as  in  regular  test. 

Words  pronounced  to  exam¬ 
inee  then  spelled  as  on 
sighted  test,  and  ex ami  nee 
tells  whether  given 
spelling  is  correct. 

Same  items  read  to  exam¬ 
inee. 

Examinee  finds  one  plastic 
form  that  is  different  from 
others  in  each  item. 

Examinee  is  read  numbers, 

1  per  second.  If  he  doesn’t 
request  any  rereading,  he 
is  permitted  to  finish  all 
sets.  If  he  requests  re¬ 
reading,  he  loses  chance 
at  one  final  set  for  each 
requested  rereading. 


Description  of  Tests 

Test  Test  for  Sighted  Worker  Test  for  Blind  Worker 


101B 

Addition 


101B 

Multiplication 


101C 

Coding  Memory 


101F 

Word  Meaning 


Examinee  checks  given 
sums  of  4  two-digit 
numbers ,  and  marks 
answer  sheet  to  show 
which  are  correct  or 
incorrect. 

Examinee  checks  given 
products  of  two-digit  by 
one-digit  numbers,  and 
marks  answer  sheet  to 
show  which  are  correct 
or  incorrect. 

Examinee  studies  5  sets 
of  names,  each  set  being 
designated  by  a  letter. 
Then,  he  codes  names  to 
the  proper  letter.  He  is 
permitted  to  review  the 
code,  but  loses  time 
doing  so. 


Read  by  examinee. 


Examinee  is  read  numbers, 
by  columns  or  by  whole 
numbers  as  he  prefers,  and 
tells  answer  to  examiner. 


Examinee  is  read  numbers, 
and  tells  answer  to  ex¬ 
aminer. 


Examinee  is  read  the  same 
sets  of  names  and  letters, 
and  is  permitted  to  test 
his  memory  by  a  prompting 
prcfcedure,  designed  to 
permit  equal  opportunity 
to  learn  that  the  sighted 
competitor  has.  Then, 
names  are  read  to  him,  and 
he  tells  the  code  letter. 
He  is  permitted  to  request 
repetition  of  a  particular 
code  set,  but  loses  time 
doing  so. 

Read  to  examinee. 


SECTION  2 

EARLY  EXPERIMENTAL  EXAMINATIONS 


The  preliminary  tests  were  used  in  a  number  of  experimental  examina¬ 
tions,  the  first  of  which  was  in  Denver.  As  noted  in  the  previous  section, 
blind  persons  had  been  found  to  be  satisfactory  for  jobs  like  journeyman's 
helper,  optical-shop  laborer,  and  packer  and  binner.  The  civil-service 
regional  office  in  Denver  wanted  to  permit  blind  applicants  to  compete  in 
the  examination  for  these  positions,  and  used  the  tests  for  examining  them. 
The  tests  were  well  received  by  the  blind  people  and  by  Government  personnel 
officers.  Blind  persons  who  passed  the  tests  were  entered  on  registers  with 
the  sighted,  in  the  order  to  which  they  were  entitled  hy  their  scores. 

On  October  8,  1952,  the  Denver  Post  carried  an  article  saying:  "For  the 
first  time  in  Denver  history,  a  blind  person  has  been  given  a  chance  to  apply 
for  a  federal  job  requiring  mechanical  skill,"  and  told  of  how  a  woman,  blind 
since  birth,  was  one  of  the  first  "nine  sightless  men  and  women  who  will  take 
U.  S.  civil  service  tests  for  mechanical  jobs  in  the  Denver  area — defense 
jobs  with  a  pay  rate  of  $1.34  an  hour." 

The  article  went  on:  "The  new  plan  will  enable  blind  persons  to  compete 
with  sighted  applicants --for  the  mechanical  jobs — on  an  equal  basis. 

"The  test  is  not  actually  the  same  as  that  given  sighted  applicants  for 
the  same  jobs.  Instead,  it  is  an  'adaptation'  of  the  standard  examination. 
Officials  believe  it  is  no  more  difficult- -or  easier — than  the  regular  test. 

*■**•**■*•*** 

"The  applicant  also  has  to  perform  certain  manual  acts,  designed  to  test 
his  or  her  manual  dexterity  and  ability  to  follow  oral  directions. 

"The  fact  that  an  applicant  is  handicapped  will  not  give  her  any  edge 
over  sighted  applicants  for  the  jobs.  After  the  test,  if  she  qualifies,  she 
will  be  placed  on  an  'eligible*  list.  Her  position  on  that  list  will  depend 
on  her  score." 

On  November  28,  1952,  the  Plainsman,  published  by  the  Pueblo  Ordnance 
Depot,  carried  the  following  item: 

"An  aptitude  test,  especially  adapted  for  use  in  examining  blind  persons 
for  jobs  in  Civil  Service,  has  been  devised  in  Washington,  and  is  now  being 
tested  in  the  field.  The  test  was  first  given  in  Denver  a  month  ago  and  was 
put  into  operation  at  the  Pueblo  Ordnance  Depot  when  three  local  persons 
were  tested." 

"The  test  will  be  used  to  examine  blind  persons  for  trades  labor  jobs 
and  packers  or  similar  ones.  Thru  the  use  of  this  test  blind  persons  compete 
on  an  equal  basis  with  sighted  persons  and  they  are  placed  on  the  registers. 
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Questions  are  read  to  the  blind  applicant  and  much  of  the  emphasis  of  the 
examination  is  the  ability  to  follow  instructions .  Skill  of  his  hands, 
stressed  in  any  aptitude  test  is  also  important.... 

"Members  of  the  board  at  the  Pueblo  depot  were  instructed  on  how  to 
conduct  the  tests,  given  individually  to  each  blind  person,  and  they  will 
be  a  part  of  the  regular  routine.  Those  who  pass  the  test  will  be  placed  on 
the  Civil  Service  register  and  may  be  employed  by  any  agency,  not  neces¬ 
sarily  the  depot." 

It  was  felt  that  the  blind  tests  were  usually  about  equal  to  the 
sighted  tests.  Where  the  tests  did  not  appear  to  be  roughly  equal,  changes 
were  made  in  some  details.  In  an  examination  given  by  the  St.  Paul  office, 
for  example,  blind  competitors  in  the  original  version  of  the  Following 
Oral  Directions  Test  were  found  to  make  higher  scores  than  a  group  of  similar 
competitors  who  took  the  sighted  version,  and  so  the  difficulty  of  the  test 
was  increased. 
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SECTION  3 

,  ANALYZING  THE  JOBS— THE  FIRST  STEP  TOWARD 
EQUALIZED  TEST  STANDARDS 

The  problem  of  making  tests  for  blind  workers  that  are  exactly  comparable 
to  tests  for  sighted  workers  can  perhaps  never  be  solved  with  absolute  perfec¬ 
tion.  The  same  problem  is  present  in  all  testing.  For  example,  in  a  large- 
scale  examination  of  sighted  people,  frequently  some  persons  have  to  be  ex¬ 
amined  in  the  morning  and  others  in  the  afternoon.  These  test  conditions  are 
obviously  not  equivalent  to  the  thousandth  of  a  score  point.  For  practical 
purposes,  however,  they  are  equivalent. 

In  order  to  achieve  practical  equivalence  of  test  standards  for  blind  and 
sighted  workers,  a  study  was  set  up  by  the  Commission  in  St.  Louis,  Denver, 

San  Francisco,  Los  Angeles,  and  Baltimore . 

The  purpose  of  the  study  was  to  provide  tests  in  which  blind  or  sighted 
workers  in  the  same  kind  of  jobs,  doing  their  work  at  the  same  level  of  ef¬ 
ficiency,  would  receive  equivalent  scores — the  blind  workers  in  the  version 
of  the  test  for  blind  workers  and  the  sighted  workers  in  the  regular  test. 

Since  the  Commission  already  had  norms  for  sighted  workers  on  various 
tests,  secured  from  workers  in  jobs  where  the  tests  were  appropriate,  major 
emphasis  was  given  to  studying  blind  workers .  The  workers  were  all  in  regular 
competitive  employment ,  in  Government  and  industry.  Credit  is  due  to  private 
employers  who  made  available  time  of  workers  for  job  analysis  purposes,  and 
to  the  blind  subjects,  who  voluntarily  and  without  compensation  took  the  tests 
to  assist  our  research. 

The  first  step  was  to  analyze  the  job  of  each  blind  worker  in  the  study, 
so  that  tests  relevant  to  a  particular  worker's  job  could  be  administered  to 
him  for  tryout  purposes.  This  was  done  with  the  Commission's  regular  Job 
Analysis  Blank. 1  Jobs  as  performed  by  blind  workers  were,  of  course,  found  to 
differ  in  some  respects  from  jobs  as  performed  by  the  sighted.  The  most  ob¬ 
vious  difference  is  that  a  blind  person  might  use  touch  where  a  sighted  person 
uses  sight.  Therefore,  job  analysis  blanks  were  filled  in  for  both  the  blind 
person's  way  and  the  sighted  person's  way  of  doing  a  job. 

To  study  the  blind  person's  way,  the  analyst  served  as  eyes  to  the  blind 
worker,  reading  the  definitions  and  writing  the  ratings  for  each  element.  For 
comparison,  sighted  persons  in  the  plant  were  also  requested  to  fill  in  the 
blank  for  the  way  they  thought  a  blind  person  would  do  the  job.  The  reason 
for  this  is  the  practical  consideration  that,  in  most  cases,  when  a  test  pro¬ 
gram  is  being  devised  for  the  blind,  there  will  be  no  blind  workers  on  the 
job,  and  the  opinions  of  sighted  workers  will  have  to  be  used. 

Then,  sighted  workers  filled  in  the  blanks  for  the  way  sighted  workers 
do  the  job. 


1  The  elements  of  this  blank,  definitions  of  elements,  and  directions  for 
use  appear  in  Appendix  3. 
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What  Are  the  Requirements  of  Jobs  for  Blind  and  Sighted  Workers? 


In  rating  the  job  analysis  blank,  each  characteristic-  is  rated  plus  for 
"very  important,"  check  for  "some  importance"  and  0  for  "no  importance."  From 
these  ratings,  "percentages  of  importance"  may  be  obtained  by  counting  2  for 
plus ,  1  for  check,  and  zero  for  0,  and  dividing  by  the  maximum  possible  (which 
is  2  times  the  number  of  raters). 

The  following  chart  shows  how  blind  raters  rated  their  jobs,  and  how 
sighted  co-workers  and  supervisors  rated  the  same  jobs  as  done  by  the  sighted. 
For  comparison,  the  third  column  shows  how  sighted  co-workers  and  supervisors 
consider  the  requirements  of  jobs  for  blind  workers,  and  the  fourth  column 
shows  how  Civil  Service  Commission  examiners  and  personnel  people  rated  the 
jobs . 

The  data  are  based  on  161  blind  raters  rating  jobs  as  done  by  the  blind 
workers,  232  sighted  co-workers  and  supervisors  rating  the  jobs  as  done  by 
the  sighted  workers,  125  sighted  co-workers  and  supervisors  rating  the  jobs 
as  done  by  the  blind  workers,  and  23  personnel  people  and  Civil  Service  Com¬ 
mission  examiners  rating  the  characteristics  which  they  believe  are  required 
by  the  blind  person's  way  of  doing  a  job. 

Table  1  (on  the  following  page)  shows  only  average  ratings  for  different 
jobs.  Tendencies  for  certain  jobs  may  balance  with  opposite  tendencies  for 
other  jobs,  and  be  lost  in  averaging.  However,  the  averages  do  reveal  the  ex¬ 
tent  of  general  similarities  and  differences  between  the  way  the  blind  and  the 
sighted  person  perform  on  the  same  jobs. 

It  must  also  be  kept  in  mind  that  the  table  includes  only  jobs  in  the 
trades  and  industrial  field,  and,  of  these  jobs,  usually  only  those  which 
State  or  other  agencies  have  counseled  at  least  one  blind  worker  to  enter, 
because  most  blind  workers  take  advantage  of  such  counseling. 

In  comparing  average  requirements  of  these  jobs  as  performed  by  the 
sighted  and  by  the  blind  workers  (columns  1  and  2),  there  is  marked  agree¬ 
ment  on  many  elements.  For  example,  in  ability  to  Work  Rapidly,  the  percentage 
of  importance  is  68  for  the  blind  person's  way  of  doing  a  job  and  64  for  the 
sighted  person's.  For  Strength ,  percentages  are  identical  to  the  second 
figure,  and  for  Dexterity  of  Fingers ,  percentages  are  76  and  70.  Importance 
is  identical  also  for  such  cognitive  elements  as  Memory  for  Details  (element 
14),  Adaptability  (element  18),  and  Ability  to  Make  Decisions  (element  19). 

The  greatest  differences  are  associated  with  vision:  element  6,  Eye -Hand 
Coordination;  element  11,  Keenness  of  Vision;  and  element  12,  Touch  Discrimi¬ 
nation.  The  blind  way  of  doing  the  job  requires  more  touch  discrimination'  and 
no  vision.  (The  less -than- 1  percent  for  vision,  as  rated  by  the  blind  workers, 
may  refer  to  residual  vision,  or  may  refer  to  a  tendency  on  the  part  of  the 
blind  to  speak  of  "seeing"  when  they  visualize  through  other  senses  such  as 
touch.)  It  is  interesting  to  note  that  the  blind  and  sighted  workers  are 
equally  required  to  Perceive  Form  of  Objects  (element  10),  but  the  sighted  do 
so  by  vision,  the  blind  by  touch.  The  fact  that  the  blind  worker  can  sub¬ 
stitute  touch  for  sight  is  also  probably  related  to  the  finding  that  jobs  for 
blind -workers  have  as  great  a  requirement  of  Measuring  (element  54)  as  the 
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TABLE  1 


Percentages  of  Importance  of  Particular  Job  Elements  in  Jobs  as 

Performed  by  Blind  and  by  Sighted  Workers 


1.  Work  Rapidly - 

2.  Strength - 

3.  Dexterity  of  Fingers - 

4.  Dexterity  of  Hands  and  Arms - 

5.  Dexterity  of  Feet  and  Legs - 

6.  Eye -Hand  (-Foot)  Coordination - 

7.  Coordination  of  Both  Hands - 

8.  Estimate  Size  of  Objects - 

9.  Estimate  Quantity  of  Objects - 

10.  Perceive  Form  of  Objects - 

11.  Keenness  of  Vision - 

12.  Touch  Discrimination - 

13.  Muscular  Pis  crimination - 

14.  Memory  for  Details  (Things) - 

15.  Memory  for  Ideas  (Abstract) - 

16.  Memory  for  Directions - 

17.  Arithmetic  Computation - 

18.  Adaptability - 

19.  Ability  to  Make  Decisions - 

20.  Ability  to  Plan - 

21.  Initiative - 

22.  Understand  Mechanical  Devices - 

23.  Attention  to  Details - - - 

24.  Oral  Expression - 

25.  Written  Expression - 

26.  Tact  in  Dealing  with  People - 

27.  Concentration  Amidst  Distraction 

28.  Estimate  Quality  of  Objects - 

29.  Use  Graphic  Instructions - 

30.  Accuracy - 

31.  Do  Repetitive  Job - 

32.  Teamwork - 

33.  Supervisory - 
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.581 

.571 

.273 

.353 

.547 

.621 

.205 

.248 

.419 

.433 

.376 

.377 

.134 

.203 

.258 

.334 

.329 

.362 

.686 

.672 

.134 

.183 

.019 

.097 

.280 

.336 

.506 

.485 

.376 

.515 

.068 

.194 

.736 

.713 

.873 

.838 

.543 

.629 

.043 

.131 

N=125  N=23 


.700 

.435 

.288 

.217 

.724 

.435 

.736 

.457 

.164 

.109 

.832 

.739 

.  444 

.370 

.204 

.196 

.612 

.348 

.748 

.457 

.320 

.239 

.536 

.261 

.268 

.043 

.616 

.304 

.152 

.130 

.344 

.065 

.276 

.0 

.084 

.022 

.244 

.087 

.240 

.043 

.716 

.457 

.144 

.0 

.012 

.0 

.264 

.022 

.444 

.130 

.392 

.196 

.048 

.0 

.748 

.609 

.928 

.826 

.592 

.283 

.024 

.022 

-  15  - 


u 

0 

u 

o 


'B 


rQ 

o 

hj 


9 


S’ 

*H 

"S 

ft 


o 

t~D 


•H 

.  .  -P 

rH  Cd 

PQ  ft 


t) 

0  0 
-P  -P 
^  ft 
h£)  hfl 
•H *  *H 
CO  CO 


9-° 

•H  Ph 
-P  0 
CCj  ft 

Pd  u 
o 

ft  ~= 
CD 

S  *3 

hO  »rH 
•H  r-H 

CO  PQ 


ft 

O 

ft 


<D 
i — I 

ft 

O 

0  ft 
ft  PJ 


ft 

O 

!~D 


0  ft  ra 

§  hol-i 
°  PI  0 
ra  rl  M 
Pi  -p  pH 
(D  (d  O 
ft  Pd  ^ 


N=161 

N=232 

N=125 

N=  23 

.078 

.086 

.040 

.0 

.245 

.183 

.196 

.065 

.422 

.446 

.416 

.065 

.553 

.476 

.496 

.457 

.062 

.181 

.024 

.043 

.130 

.106 

.120 

.022 

.342 

.233 

.188 

.043 

.307 

.373 

.328 

.196 

.450 

.470 

.448 

.370 

.102 

.409 

.108 

.043 

.043 

.043 

.040 

.043 

.102 

.095 

.064 

.043 

.938 

.892 

.940 

1.000 

.034 

.103 

.012 

.022 

.224 

.302 

.244 

.043 

.124 

.239 

.124 

.0 

.158 

.235 

.168 

.022 

.273 

.246 

.212 

.043 

.516 

.496 

.484 

.261 

.152 

.304 

.180 

.022 

.401 

.431 

.312 

.196 

34.  Public  Contacts - 

35.  Appearance  Requirement - - 

36.  Withstand  Interruption - 

37.  Setting  Own  Pace  (Independence) - 

38.  Reference  Books - 

39.  Work  Under  Hazardous  Conditions - 

40.  Work  Under  Unpleasant  Physical  Condi¬ 

tions  (Specify) - 

41.  Education - - - 

42.  Training - 

43.  Opportunities  for  Promotion - 

44.  White-Collar  Job - 

45.  Uncomfortable  Body  Position - 

46.  Inside  Job - 

47.  Outside  Job - 

48.  Word - 

49.  Verbal - 

50.  Number - 

51.  Space - 

52.  Perceptual  Speed - 

53.  Reasoning - 

54.  Measuring - - - 

55.  Seeing  relationships  in  parts  of  a 

circuit-  or  complicated  design,  with¬ 
out  having  been  told  in  advance  all 
the  principles  involved;  figuring  out 
the  principles  of  the  circuit  or 
design - 

56.  Arithmetic - 

57.  Seeing  small  details  and  differences  in 

shapes  of  things,  visually,  as  in 
making  the  things  or  inspecting  them- 

58.  Accuracy  in  reading  or  checking  numbers 

59.  Accuracy  in  reading  or  checking  names  — 

60.  Agility  (Heavy  Body  Agility) - 

61.  Stamina - - 

62.  Knowledge  of  mechanic’s  tools  and 

machines - 

63.  Hearing* - 

7  ■  -  ...  ■  ...  ...  ■  —  . . 

*N0TE:  Element  63  was  not  prepared  until  late 
only  a  limited  number  of  situations. 
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in  the  study,  and  was  used  in 


-  16  - 


jobs  for  the  sighted.  Although  the  major  purpose  of  the  job  analysis  was  to 
discover  the  abilities  required  in  each  job  so  that  tests  could  be  tried  with 
workers  whose  duties  warrant  the  tests,  this  finding  that  the  major  distinc¬ 
tion  between  the  blind  and  sighted  person's  way  of  doing  a  job  is  the  use  of 
touch  instead  of  sight  supports  the  hypothesis  under  which  the  tests  for  the 
blind  described  in  section  1  were  developed.  That  is,  each  test  for  the  blind 
should  measure  the  same  ability  as  the  test  for  the  sighted,  except  that  touch 
is  substituted  for  vision. 

There  are  certain  differences  which  might  be  dismissed  as  chance,  except 
that  they  follow  a  pattern  that  might  be  expected.  The  jobs  for  blind  workers 
may  have  a  lesser  demand  for  Estimating  Quantity  (element  9),  which  is  prob¬ 
ably  often  a  visual  function.  They  may  require  slightly  greater  Dexterity  of 
Fingers  (element  3)  and  Coordination  of  Both  Hands  (element  7)  than  sighted 
workers  in  the  same  jobs. 

Because  blind  workers  are  somewhat  restricted  in  movement,  we  find  they 
may  require  less  Dexterity  of  Feet  and  Legs  (element  5),  Ability  to  Plan 
(element  20),  or  ability  to  do  an  Outside  Job  (element  47) ,  as  compared  to 
sighted  persons  on  the  same  jobs.  They  may  be  slightly  more  restricted  in 
terms  of  dealing  with  the  public  and  other  workers  in  these  trades  and  in¬ 
dustrial  jobs,  than  are  their  sighted  co-workers  at  the  same  jobs,  as  indi¬ 
cated  in  element  24,  Oral  Expression;  25,  Written  Expression;  26,  Tact  in 
Dealing  with  People;  and  33,  Supervisory.  This  restriction  may  have  the  effect 
of  reducing  turnover  among  the  blind  workers  as  found  during  the  study, 
supervisors  are  often  pleased  with  the  fact  that  the  blind  workers  are  steady 
when  turnover  among  other  employees  is  great.  However,  they  have,  if  anything, 
a  slightly  greater  Appearance  Requirement  (element  35),  i.e.,  they  must  make 
greater  effort  to  keep  up  dress  and  appearance.  They  are  more  likely  to  find 
their  Physical  Conditions  Unpleasant  (element  40),  and  less  likely  to  have 
Opportunity  for  Promotion  (element  43).  They  have  a  slightly  greater  tendency 
toward  doing  the  job  in  a  Repetitive  Manner  (element  31).  This  may  be  related 
to  feelings  of  monotony  which  even  very  proficient  blind  workers  often  profess. 
Such  restriction  and  monotony  are  probably  related  to  the  lesser  demands  on 
blind  workers  in  the  Word,  Verbal,  Number,  and  Reasoning  elements  (elements 
48,  49,  50,  53). 2 

Interestingly,  blind  workers  are  not  kept  in  a  corner,  completely  segre¬ 
gated  from  the  other  workers.  The  average  Te amwork  requirement  (element  32) 
is  .54,  almost  as  high  as  for  the  sighted  workers  (.63). 


2  Elements  48  through  53  are  closely  related  to  factors  which  have  been  dis¬ 
covered  in  factor  analysis  of  tests,  which  is  a  statistical  procedure  for 
studying  test  content.  Of  these  elements,  jobs  for  blind  workers  require  less 
of  the  word,  verbal,  number,  and  reasoning  elements;  but  jobs  for  blind  workers 
require,  if  anything,  more  space  visualization  and  perceptual  speed. 
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As  already  noted,  the  averaging  process  may  mask  individual  tendencies 
among  jobs.  For  comparison  with  the  above  averages,  the  following  results  on 
Table  2  (on  the  following  page)  for  the  first  54  elements  on  the  Job  Analysis 
Blank  are  for  a  single  job.  Dark  Room  Technician,  which  is  an  example  of  a  job 
which  differs  from  the  average.  The  results  are  for  three  blind  workers,  as 
compared  with  three  sighted  co-workers.  Because  of  the  small  number  of  workers, 
the  total  values  have  not  been  translated  into  percentages.3  (This  could  be 
done  by  dividing  each  total  value  by  six. ) 

Although  the  number  of  the  blind  and  sighted  Dark  Room  Technicians  is 
small,  certain  comparisons  may  be  made  with  the  average  results  shown  pre¬ 
viously  in  Table  1. 


Since  this  is^  a  job  in  a  dark  room,  there  is  not  much  more  Keenness  of 
Vision  for  the  sighted  job  than  for  blind  workers  (element  11) .  Touch 
Discrimination  is  very  important  for  both  blind  and  sighted  workers  (element 
12).  Tasks  requiring  form  perception  and  finger  dexterity  include,  for  the 
sighted  worker,  movements  in  terms  of  visually  perceived  shapes  that  cannot 
be  felt.  Therefore,  Dexterity  of  Fingers  (element  3)  and  Form  Perception 
(element  10),  although  present  in  the  job  for  the  blind  worker  are  not  as 
important  as  in  the  job  for  the  sighted  worlgBr.  These  results  differ  from 
the  average  job  in  Table  1,  where  sighted  workers  use  considerably  more  keen¬ 
ness  of  vision,  the  blind  workers  use  considerably  more  touch  discrimination, 
finger  dexterity  is  a  slightly  greater  requirement  of  the  blind  job  than  the 
sighted,  and  form  perception  is  equally  required  by  both. 


Because  the  blind  workers  have  to  figure  out  the  meaning  of  certain 
sounds  and  other  stimuli,  to  make  up  for  complete  absence  of  sight,  the  blind 
workers  may  need  more  Memory  for  Details  (element  14)  and  Re asoning  (element 
53)  than  the  sighted  workers.  Also,  on  this  particular  job,  in  order  to  avoid 
annoying  other  co-workers,  they  may  need  more  Tact  in  Dealing  with  People 
(element  26). 

In  the  average  job  as  done  by  the  blind  workers,  they  do  not  move  about 
very  much  and  so  element  5,  Dexterity  of  Feet  and  Legs,  was  less  important 
than  for  the  sighted  workers.  Blind  dark  room  technicians,  however,  do  move 
about,  and  require  as  much  or  more  of  this  element  as  the  sighted.  Just  as  in 
the  previously  described  average  job,  the  blind  technicians  make  up  for  lack 
of  sight  by  using  a  considerable  amount  of  measuring  ability,  which  in  the 
present  instance  is  not  required  in  the  way  the  sighted  workers  do  the  job. 

How  Do  Sighted  Co-workers  Rate  the  Requirements  of  Jobs  for  Blind  Workers? 

The  third  column  of  Table  1  shows  how  the  sighted  co-workers  view  the 
job  as  done  by  the  blind  workers.  The  last  column  shows  how  personnel  people 
rate  jobs  as  done  by  the  blind  workers. 

3  Total  values  are  obtained  from  the  Job  Analysis  Blank  by  counting  each 
plus  2,  each  check  1,  each  0  as  zero. 
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TABLE  2 


Total  Values  of  Particular  Job  Elements 
in  Dark  Room  Technician  Joh 


Sighted 
Workers 
Rating 
Their  Job 


1.  Work  Rapidly - 6  6 

2.  Strength - -  3  1 

3.  Dexterity  of  Fingers -  3  6 

4.  Dexterity  of  Hands  and  Arms -  5  6 

5.  Dexterity  of  Feet  and  Legs -  2  1 

6.  Eye -Hand  (-Foot)  Coordination - 0  2 

7.  Coordination  of  Both  Hands -  6  6 

8.  Estimate  Size  of  Objects -  4  6 

9.  Estimate  Quantity  of  Objects -  3  4 

10.  Perceive  Form  of  Objects - — -  3  6 

11.  Keenness  of  Vision -  0  1 

12.  Touch  Discrimination - 6  6 

13.  Muscular  Discrimination -  0  4 

14.  Memory  for  Details  ( Things ) -  6  4 

15.  Memory  for  Ideas  (Abstract) -  1  4 

16.  Memory  for  Directions -  2  2 

17.  Arithmetic  Computation -  0  0 

18.  Adaptability - 0  2 

19.  Ability  to  Make  Decisions - 2  0 

20.  Ability  to  Plan -  1  1 

21.  Initiative -  1  0 

22.  Understand  Mechanical  Devices - -  0  1 

23.  Attention  to  Details - 5  6 

24.  Oral  Expression -  0  0 

25.  Written  Expression - 0  0 

26.  Tact  in  Dealing  with  People - 2  0 

27.  Concentration  Amidst  Distraction -  0  2 

28.  Estimate  Quality  of  Objects -  0  -  1 

29.  Use  Graphic  Instructions - — • — -  0  0 

30.  Accuracy - — - -  5  6 

31.  Do  Repetitive  Job - — - -  6  6 

32.  Teamwork -  2  2 

33.  Supervisory - - 0  0 

34.  Public  Contacts — - 1  2 

35.  Appearance  Requirement - 5  4 

36.  Withstand  Interruption -  5  6 

37.  Setting  Own  Pace  (independence) - -  2  4 

38.  Reference  Books - 0  2 

39.  Work  Under  Hazardous  Conditions - - — -  0  0 


as  Performed  by  3  Blind  and  by  3  Sighted  Workers 


Job  Element 


Blind 
Workers 
Rating 
Their  Job 
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Job  Element 


Blind 
Workers 
Rating 
Their  Job 


Sighted 
Workers 
Rating 
Their  Job 


40.  Work  Under  Unpleasant  Physical  Conditions 

(Specify) - - - . - . -  2 

41.  Education -  3 

42.  Training -  1 

43.  Opportunities  for  Promotion -  0 

44.  White-Collar  Job - ■ -  1 

45.  Uncomfortable  Body  Position -  1 

46.  Inside  Job -  6 

47.  Outside  Job - 0 

48.  Word -  4 

49.  Verbal -  0 

50.  Number - 0 

51  o  Space -  1 

52.  Perceptual  Speed - 3 

53.  Reasoning -  2 

54.  Measuring -  5 


2 

2 

1 

0 

0 

2 

6 

0 

6 

0 

0 

0 

6 

0 

2 


The  reason  we  are  interested  in  this  comparison  is  that  on  many  jobs 
there  are  no  blind  workers.  If  we  want  to  discover  the  requirements  of  a  job 
as  done  by  the  blind  workers ,  so  that  we  can  set  up  tests  for  them,  can  we 
secure  reliable  information  from  sighted  workers  or  from  personnel  people? 

On  the  average,  sighted  workers  and  supervisors  did  not  vary  excessively 
from  estimates  by  blind  workers  of  job  requirements  for  blind  workers.  The 
reason  is  partially  that  the  requirements  do  not  differ  markedly  between  jobs 
for  sighted  and  blind  workers  except  for  elements  related  to  vision,  including 
Eye -Hand  Coordination  (6),  Keenness  of  Vision  (11),  Touch  Discrimination  (12), 
and  Reference  Books  (38) . 

However,  even  on  other  elements,  for  about  four-fifths  of  the  cases 
where  there  are  differences  between  the  job  for  a  blind  worker  as  rated  by 
the  blind  worker  and  the  job  for  the  sighted  worker  as  rated  by  the  sighted 
worker,  the  same  direction  of  differences  is  found  for  the  blind  worker’s  job 
as  rated  by  the  sighted  worker.  In  about  two-thirds  of  such  cases,  however, 
the  difference  is  not  as  great  as  for  the  blind  raters.  For  example,  in 
element  28,  Estimate  Quality  of  Objects ,  the  job  for  the  sighted  worker  as 
rated  by  the  sighted  worker  has  a  value  of  52,  the  job  for  the  blind  worker, 
as  rated  by  the  sighted  worker  a  value  of  39,  and  the  job  for  the  blind 
worker  as  rated  by  the  blind  worker  a  value  of  38. 

Where  the  sighted  and  blind  workers  disagree  about  the  requirements  of 
a  job  as  performed  by  the  blind  worker,  we  would  probably  accept  the  blind 
worker's  testimony  since  he  is  better  equipped  to  understand  how  the  job 
affects  him.  The  greatest  difference  between  the  blind  and  sighted  rater’s 
rating  of  the  job  for  the  blind  worker  is  for  element  40,  Work  Under  Un- 
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pleasant  Physical  Conditions,  where  the  sighted  worker  rates  the  blind  person's 
job  as  19  but  the  blind  worker  rates  it  as  34.  Seemingly,  the  sighted  consider 
that  the  blind  workers  are  given  equal  or  slightly  better  surroundings  than 
their  fellows,  since  Unpleasantness  of  Surroundings  in  the  job  for  a  sighted 
person  is  rated  23.  It  would  appear  that  the  sighted  co-workers  may  not  realize 
the  extent  to  which  a  blind  worker  may  find  industrial  surroundings  unpleasant. 

For  none  of  the  other  elements  do  the  values  for  the  blind  job  differ  by 
more  than  10  points.  Elements  in  which  the  sighted  rater  may  underestimate  the 


job  for  blind  workers 

by  5  or  more  points 

are: 

(15  points) 

Element  40 

Work  under  Unpleasant  Physical 
Conditions 

(10  points) 

Element  19 
Element  56 

Ability  to  Make  Decisions 
Arithmetic 

(9  points) 

Element  22 
Element  54 

Understand  Mechanical  Devices 
Measuring 

(8  points) 

Element  18 
Element  62 

Adaptability 

Knowledge  of  Tools  and  Machines 

(6  points) 

Element  7 
Element  8 
Element  27 
Element  37 
Element  51 

Coordination  of  Both  Hands 
Estimate  Size 

Concentration  Amidst  Distraction 
Setting  Own  Pace 

Space 

(5  points) 

Element  4 
Element  17 
Element  20 
Element  35 
Element  57 

Dexterity  of  Hands 

Arithmetic  Computation 

Ability  to  Plan 

Appearance  Requirement 

Small  Details  in  Shapes 

Elements  in  which  the  sighted  worker  may  overestimate  the  presence  of  the  ele¬ 
ment  in  the  job  as  performed  by  the  blind  worker  are: 


(7  points) 

(6  points) 
(5  points) 


Element  13 
Element  16 

Element  31 

Element  32 


Muscular  Discrimination 
Memory  for  Directions 

Do  Repetitive  Job 

Teamwork 


These  differences  in  point  of  view  may  be  real  ones.  For  example,  the 
blind  person  may  need  more  ability  to  make  decisions  or  to  do  measuring,  con¬ 
sidering  his  blindness,  than  a  sighted  worker  gives  him  credit  for.  On  the 
other  hand,  a  job  as  done  by  the  blind  worker  may  not  appear  as  repetitive  to 
a  blind  person  as  it  might  appear  to  a  sighted  co-worker. 
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For  some  purposes ,  the  average  differences  may  he  used  as  correction 
factors  for  job-element  values  when  only  sighted  co-workers  are  available  to 
do  an  analysis  of  a  blind  worker's  job.  However,  the  differences  are  not  large 
enough  to  show  that,  on  the  average,  the  sighted  co-workers  seriously  mis¬ 
understand  the  requirements  of  the  job  as  done  by  the  blind  workers. 

Of  course,  in  each  instance  the  sighted  co-workers  had  had  the  oppor¬ 
tunity  of  seeing  a  blind  worker  on  the  job.  It  is  possible  that  a  group  of 
sighted  workers  might  be  more  subject  to  some  consistent  bias  in  estimating 
requirements  of  a  job  as  done  by  the  blind  worker  if  they  have  not  witnessed 
a  blind  person  at  work. 

There  were  only  23  personnel  people  who  rated  the  jobs  done  by  the  blind, 
and  possibly  their  ratings  are  not  a  reliable  average  because  of  the  small 
number.  Taking  the  average  for  what  it  is  worth,  it  does  not  appear  that  their 
ratings  are  as  close  to  the  ratings  by  the  blind  workers  as  are  ratings  by  the 
sighted  co-workers.  This  is  in  line  with  past  studies  with  ordinary  sighted 
jobs — that  workers  and  immediate  supervisors  appear  to  understand  requirements 
of  a  job  better  than  even  well  trained  outsiders. 

When  Sighted  Workers  Need  Keenness  of  Vision,  Can  Any  Blind  Workers  Do  The  Job 

Their  Way? 

The  greatest  difference  between  the  way  the  blind  and  the  sighted  worker 
do  the  same  job  is,  of  course,  in  the  element  Keenness  of  Vision.  This  has 
been  shown  in  Table  1. 

Where  even  the  sighted  workers  have  to  work  without  opportunity  for 
vision,  the  blind  workers  may  be  unusually  useful.  Supervisors  of  some  of  the 
dark-room  technicians  who  participated  in  this  study  felt  that  lack  of  sight 
is  actually  an  asset  for  dark-room  work.  The  Commission's  Twelfth  Regional 
Office  requested  revision  of  the  examination  specification  for  X-ray  dark-room 
technician  to  permit  blind  workers  to  apply,  because  they  found  that  a  blind 
worker  in  private  industry  was  being  utilized  in  federal  Installations  for 
repair  work  that  the  regular  sighted  employees  couldn't  handle. 

Sometimes  a  mistaken  notion  is  held  that,  in  consequence,  the  blind 
worker  can  do  work  only  where  keenness  of  vision  is  not  important  in  the 
sighted  job.  The  truth  appears  to  be  that  the  blind  worker  can  do  work  de¬ 
manding  different  degrees  of  keenness  of  vision  on  the  part  of  the  sighted.  If 
there  is  any  difference  in  job  proficiency  related  to  degree  of  keenness  of 
vision  required  for  the  sighted,  it  is  this:  blind  workers  appear  to  work  with 
greater  proficiency  at  jobs  where  the  element  is  present  to  a  noticeable  extent 
in  the  sighted  job  than  where  vision  is  only  generally  useful. 

The  following  table  shows  the  average  rating  in  job  proficiency  received 
by  blind  workers  in  jobs  that  require  different  degrees  of  keenness  of  vision 
of  sighted  workers:  (Job  proficiency  ratings  were  given  to  the  blind  workers 
by  their  supervisors,  using  the  same  standards  as  they  would  apply  to  sighted 
workers ) . 
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Table  3 


Job  Proficiency  of  Blind  Workers  in  Jobs  Where  the  Sighted  Use  Different 

Amounts  of  Keenness  of  Vision 


Degree  of  Keenness  of  Vision 
Required  in  Sighted  Job 


No.  of  Blind  Workers 
in  these  jobs 


Average  Job  Proficiency 
on  9 -Point  Scale* 


80-1.00 

35 

6.1 

60-  .79 

14 

6.5 

40-  .59 

47 

6.2 

20-  .39 

18 

6.7 

0-  .19 

17 

5.7 

*Job  proficiency  ratings  given  by  supervisors  were  all  transformed  to  a 
9-point  scale,  with  5  meaning  "average." 


The  most  interesting  point  is  that  35  blind  workers  are  found  in  jobs 
where  keenness  of  vision  is  of  utmost  importance  for  the  sighted.  The  fact 
that  keen  vision  was  very  important  for  the  sighted  did  not  prevent  the  blind 
workers  doing  a  satisfactory  job.  Rather,  blind  workers  in  jobs  where  keenness 
of  vision  is  important  for  sighted  workers  are  at  higher  average  job  profi¬ 
ciency — 6.1  to  6.5 — than  those  who  are  in  jobs  where  the  sighted  exercise  no 
particular  keenness  of  vision  (job  proficiency  for  blind  workers  only  5.7) 
probably  because  many  of  these  latter  jobs  require  being  only  a  "general 
factotum,"  moving  about,  doing  general  tasks. 

Related  to  keenness  of  vision  is  sense  of  touch.  Among  the  blind  workers 
in  the  present  study,  at  least  one  was  considered  by  his  supervisor  to  do 
especially  superior  work  at  tasks  where  sighted  workers  had  to  be  urged  to  use 
their  tactual  sense  instead  of  sight  in  order  to  produce  most  effectively. 


As  seen  in  Table  1,  the  average  importance  of  touch  discrimination  in  the 
blind  job  is  .77,  as  compared  to  .50  in  the  average  sighted  job.  Do  blind 
workers  tend  to  do  better  in  jobs  that  require  touch  discrimination  of  the 
sighted  workers,  than  in  other  jobs?  The  following  table  shows  average  job 
performance  ratings  of  blind  workers  in  jobs  where  the  sense  of  touch  is  of 
different  degrees  of  importance  for  the  job  for  sighted  workers: 

Table  4 


Job  Proficiency  of  Blind  Workers  in 

Amounts  of  Touch  Discrimination 

Degree  of  Touch  Discrimination 
Required  in  Job  for  Sighted 
Worker 

80  -  100 
60  -  79 

40  -  59 

20  -  39 

0-19 


Jobs  Where  Sighted  Workers  Use  Different 

No.  of 


Blind 

Workers 

Average  Job  Proficiency 
of  Blind  Workers 

27 

6.7 

28 

6.3 

27 

6.2 

11 

6.9 

39 

5.6 
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When  the  job  of  the  sighted  workers  requires  some  sense  of  touch,  the 
blind  workers  are  rated  higher  in  job  proficiency  than  they  are  when  the  job 
for  the  sighted  workers  requires  no  sense  of  touch. 

Although  the  two  tables  above  may  show  relationships  due  only  to  chance, 
it  is  interesting  to  note  that  in  jobs  where  keenness  of  vision  or  sense  of 
touch  is  of  a  low  percentage  of  importance  for  sighted  workers,  the  blind 
workers  are  not  as  successful  in  job  proficiency  as  in  jobs  which  demand 
greater  percentages  of  these  qualities.  This  is  in  accord  with  a  subjective 
impression  of  some  of  the  researchers  that  the  ability  of  the  blind  worker 
is  not  recognized  by  the  supervisor  if  the  job  does  not  have  some  definite 
demand . 

For  comparison,  the  same  kind  of  analysis  was  made  for  two  cognitive 
elements,  Verbal  Ability  and  Reasoning: 

Table  5 


Job  Proficiency  of  Blind  Workers  in  Jobs  Where  Sighted  Workers  Use  Different 


Degree  of  Verbal  Ability  Required 
in  Job  for  Sighted  Workers 

No.  of  Blind 
Workers 

Average  Job  Proficiency 
of  Blind  Workers 

80  -  100 

9 

5.8 

60  -  79 

2 

6.3 

40  -  59 

29 

6.3 

20  -  39 

22 

6.3 

0-19 

69 

6.2 

Table  6 

Job  Proficiency  of  Blind  Workers  in  Jobs  Where  Sighted  Workers  Use  Different 

Amounts  of  Reasoning 

Degree  of  Reasoning  Ability  Required 

No.  of  Blind 

Average  Job  Proficiency 

in  Job  of  Sighted  Workers 

Workers 

of  Blind  Workers 

80  -  100 

9 

6.0 

60  -  79 

7 

5.8 

40  -  59 

29 

5.9 

20  -  39 

19 

6.7 

0-19 

68 

6.3 

The  above  tables  do  not  indicate  that  blind  workers  who  are  in  jobs  that 
require  little  reasoning  and  verbal  ability  are  rated  lower  than  others.  There 
was  a  slightly  higher  proficiency  for  the  blind  workers  in  jobs  requiring  up 
to  .80  in  verbal  ability  than  for  jobs  requiring  more.  In  reasoning,  the  high¬ 
est  average  job  proficiency  rating  was  for  jobs  where  reasoning  percentages  are 
.20  to  .39.  Both  of  these  tendencies  may  have  been  due  to  chance. 
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SECTION  4 


EQUALIZING  TEST  STANDARDS 

As  already  explained  on  page  13,  the  purpose  of  analyzing  the  jots  was 
to  discover  which  tests  were  related  to  particular  jobs.  We  would  expect  that 
if  blind  workers  and  sighted  workers  were  in  jobs  demanding  the  same  kind  of 
ability,  and  if  the  blind  and  sighted  workers  were  as  groups  equally  satis¬ 
factory  in  job  performance,  then  the  twenty-fifth  percentile  score  on  the 
test  for  blind  competitors  of  that  ability  could  be  considered  equal  to  the 
twenty-fifth  percentile  score  on  the  sighted  test,  and  similarly  the  fiftieth, 
the  seventy-fifth,  and  all  other  percentiles  could  be  considered  equal. 

To  match  tests  to  jobs,  the  J-coefficient  method  was  used.  This  method 
relates  known  test  values  for  particular  tests  to  job  values  as  found  on  the 
job  analysis  blank.  (For  example,  if  Test  X  has  its  highest  values  on  the 
elements  1,  8,  and  52  of  the  job  analysis  blank,  and  Job  Y  has  its  highest 
values  on  the  same  elements,'  the  J-coefficient  for  Test  X  in  Job  Y  would  be 
fairly  high. ) 

In  order  to  discover  the  proper  test  standards  for  the  tests  for  blind 
competitors,  the  tests  for  blind  competitors  which  had  highest  J-coeff icients 
(were  most  closely  related)  for  a  particular  blind  worker’s  job  were  admin¬ 
istered  to  him.  Supervisors  rated  the  blind  workers  in  job  proficiency.  They 
were  to  use  the  same  standards  as  for  sighted  workers.  To  emphasize  this  point, 
the  supervisors  were  asked  to  provide  ratings  of  sighted  workers  as  well  as  the 
blind  workers. 

As  explained  above,  since  we  already  have  norms  for  sighted  workers  on 
tests  appropriate  for  their  jobs,  we  did  not  make  any  efforts  to  test  sighted 
workers.  In  Denver,  however,  there  were  a  number  of  instances  where  the  em¬ 
ployers  were  willing  to  make  available  the  time  of  sighted  co-workers  to  take 
tests  too.  The  following  charts  show  the  results. 

Each  chart  shows  results  for  blind  workers  and  for  sighted  workers  at 
jobs  which  required  a  particular  test.  Since  there  are  many  different  jobs 
involved,  the  validity  relationships  are  not  clear.  However,  it  is  clear  that 
the  blind  workers  are  considered  by  supervisors  at  least  equal  in  job  profi¬ 
ciency  to  the  sighted  workers  who  secure  equal  scores. 

Supervisors  rated  workers  for  quality  and  quantity  of  production  on  a  5- 
point  scale:  0=  unsatisf actory;  1,  2,  3  -  three  degrees  of  satisfactory;  4  - 
outstanding. 

Each  chart  shows  results  for  one  test.  Scores  are  presented  in  three 
groups:  0  to  39th  percentile  of  employed  workers;  40th  to  69th  percentile  of 
employed  workers;  and  70th  to  100th  percentile  of  employed  workers.  The 
sighted  workers  took  the  sighted  tests,  and  the  blind  workers  took  the  tests 
for  blind  workers.  Percentiles  for  each  test  are  based  on  workers  employed  at 
jobs  where  the  particular  test  was  found  appropriate  (by  job  requirements)  in 
a  J-coefficient  studyv 
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a  blind  worker. 


Legend : 


<D 


represents 


© 


represents  a  sighted  worker. 


4 


O 


3 


means  a  worker  has  a  proficiency  rating  of  4. 


2 


1 


0 


In  Chart  1  (on  the  following  page),  none  of  the  workers  is  rated  less  than 
2  (middle  satisfactory).  Among  the  blind  workers,  ratings  in  job  proficiency 
greater  than  2  are  achieved  by  25  percent  of  those  with  lowest  test  scores,  67 
percent  of  those  with  middle  scores,  and  67  percent  of  those  with  high  scores 
on  the  test.  Among  the  sighted  workers,  ratings  in  job  proficiency  greater  than 
2  are  achieved  by  33  percent  of  those  with  lowest  scores,  50  percent  of  those 
with  middle  scores,  and  64  percent  of  those  with  high  scores. 

Blind  workers,  then,  are  about  of  equal  value  as  sighted  workers  who 
achieve  similar  scores.  For  example,  if  all  persons  scoring  at  70th  percentile 
or  over  were  considered  as  a  group,  67  percent  of  the  blind  workers  and  64 
percent  of  the  sighted  workers  would  have  job  proficiency  ratings  of  3  or 
better.  Those  blind  workers  rated  3  in  job  performance  would  be  better  on  the 
job  than  a  number  of  sighted  workers  rated  only  2.  This  is  striking  evidence 
that  blind  workers  are  not  necessarily  marginal  workers. 
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In  Chart  2  (on  the  following  page),  among  the  blind  workers,  ratings  In 
job  proficiency  greater  than  2  are  achieved  by  50  percent  of  those  with  lowest 
test  scores,  50  percent  of  those  with  middle  scores,  and  67  percent  of  those 
with  high  scores.  Among  the  sighted  workers,  ratings  in  job  proficiency  greater 
than  2  are  achieved  by  50  percent  of  those  with  lowest  test  scores,  88  percent 
of  those  with  middle  test  scores,  and  by  the  one  person  with  high  test  score. 

Of  the  three  blind  workers  with  highest  scores,  two  are  rated  higher  in  job 
proficiency  than  five  of  the  eight  sighted  workers  with  lowest  scores  on  the 
test. 
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Test  10QB  -  Alinement  Dexterity 
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In  Chart  3  (on  the  following  page),  among  the  blind  workers,  ratings  in 
job  proficiency  greater  than  2  are  achieved  by  50  percent  of  those  with  lowest 
test  scores,  67  percent  of  those  with  middle  test  scores,  and  by  the  one  person 
with  highest  test  score.  Among  the  sighted  workers,  ratings  in  job  proficiency 
greater  than  2  are  achieved  by  50  percent  of  those  with  lowest  test  scores, 

25  percent  of  those  with  middle  test  scores,  and  100  percent  of  those  with 
highest  test  scores.  Thus,  for  these  workers,  if  we  consider  workers  scoring 
in  the  highest  score  range,  all  would  be  rated  at  least  3  in  job  proficiency; 
and  if  we  consider  workers  scoring  in  the  middle  or  better  score  range,  57 
percent  of  the  sighted  and  75  percent  of  the  blind  workers  would  be  rated  at 
least  3  in  job  proficiency.  Blindness  is  not,  here,  the  distinguishing  factor. 
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Test  100E  -  Following  Oral  Directions 
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Chart  4  (on  the  following  page)  does  not  present  a  clear  picture.  The 
fact  that  the  two  sighted  workers  with  relatively  low  scores  are.  rated  3  may 
indicate  that  other  abilities  compensate  in  their  case  for  lack  of  mechanical 
knowledge.  The  blind  workers  at  particular  score  ranges  are  rated  in  job  pro¬ 
ficiency  at  least  as  high  as  the  sighted  workers.  All  workers  are  rated  at 
least  2  in  job  proficiency,  and  there  is  not  much  spread.  If  the  two  blind 
workers  in  the  highest  score  range  are  considered,  they  are  better  in  job 
proficiency  than  four  of  the  six  sighted  workers. 
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Test  100G  -  Mechanical  Information 
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In  Chart  5  (on  the  following  page),  77  percent  of  the  low  scoring,  20 
percent  of  the  middle  scoring,  and  100  percent  of  the  high  scoring  are  rated 
3  or  higher  in  job  proficiency.  Among  blind  workers,  33  percent  of  the  low 
scoring,  50  percent  of  the  middle  scoring,  and  50  percent  of  the  high  scoring 
are  rated  3  or  higher  in  job  proficiency. 
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Test  100H  -  Identical  Forms 
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In  Chart  6  (on  the  following  page),  of  seven  sighted  workers  in  jobs  where 
the  number-checking  test  is  appropriate,  all  but  one  received  job  ratings 
higher  than  2.  Of  five  blind  workers  on* such  jobs,  all  but  two  received  job 
ratings  higher  than  2.  With  so  little  spread  in  ability,  there  is  little  agree¬ 
ment  with  test  score,  but  the  blind  workers  are  rated  in  job  proficiency  about 
the  same  as  the  sighted  workers.  This  does  not  mean  that  blind  workers  can  do 
any  job  where  number -checking  is  an  appropriate  test.  It  must  be  remembered 
that  these  workers  had  been  counseled  by  State  agencies  for  the  blind,  and 
would  not  have  been  placed  on  jobs  where  vision  is  a  requisite. 
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In  Chart  7  (on  the  following  page),  among  the  sighted  workers,  60  percent 
of  those  with  low  test  scores,  55  percent  of  those  with  middle  test  scores, 
and  100  percent  of  those  with  high  test  scores  were  rated  above  2  in  job  pro¬ 
ficiency.  Among  the  blind  workers,  50  percent  of  those  with  low  test  scores, 
and  57  percent  of  those  with  middle  test  scores  were  rated  above  2  in  job  pro¬ 
ficiency.  None  of  these  blind  workers  scored  in  the  seventieth  percentile  or 
over,  because  time  for  test  administration  was  too  long  to  permit  discrimina¬ 
tion  above  the  sixty-fifth  percentile. 

Although  the  above  charts  are  based  on  small  numbers  of  workers,  they 
indicate  the  extent  to  which  blind  workers  are  comparable  to  sighted  workers 
in  job  proficiency. 
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SECTION  5 


HOW  TO  EQUATE  TEST  SCORES  FOR  BLIND  AND  SIGHTED  COMPETITORS 

ON  A  TEST -FOR -TEST  BASIS 


In  most  examinations,  at  least  for  the  present,  the  most  feasible  use 
that  can  be  made  of  the  tests  for  blind  workers  is  on  a  test-for-test  basis. 
That  is,  the  blind  workers  would  take  the  tests  for  the  blind  workers  that 
are  equivalent  to  the  tests  which  are  taken  by  the  sighted  workers.  An 
example  of  an  announcement  which  permits  the  blind  worker  to  compete  is 
given  in  the  Appendix. 

When  this  procedure  is  adopted,  the  following  scoring  rules  may  be 
followed.  These  rules  equate  the  tests  for  blind  workers  with  tests  for  sighted 
workers  on  the  basis  of  equalized  percentiles. 

In  scoring  the  tests,  use  the  same  combination  of  Rights  and  Wrongs  as  for 
the  sighted  tests,  except  that  101B  is  scored  Rights  only.  Round  decimals  to 
nearest  whole  number.  (The  scoring  formulae  are  given  on  page  46. ) 


Test  100A 


(l)  For  Raw  Scores  of  30  and  over 


(.6  X  Score)  +  15 


Example 


Raw  Score 


Converted  Score 


30 

40 


(.6  X  30)  +  15  =  33 
(.6  X  40)  +  15  =  39 


(2)  For  Raw  Scores  of  29  and  less 
add  3  to  score 


Example 


Raw  Score 


Converted  Score 


29 

20 


29  +  3  =32 
20  +  3  =  23 


Test  100B 


(l)  For  Raw  Scores  of  31  and  over 
(.4  X  Score)  +  12 


(Count  converted  scores  over  60  as  60) 
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Example 


Raw  Score  Converted  Score 

31  (.4  X  31)  +  12=24.4  (count  as  24) 

50  (.4  X  50)  +  12=  32 

150  (.4  X  150)  +  12=  72  (count  as  60) 

(2)  For  Raw  Scores  between  21  and  31 


subtract  7 

Example 

Raw  Score 

Converted  Score 

31 

31  -  7  =  24 

21 

(Can  also  be  found  by  formula  above) 
21  -  7  =  14 

(3)  For  Raw  Scores  of  20  and  below 
2/3  X  Score 


Example 

Raw  Score 

Converted  Score 

20 

6 

2/3  X  20=13.3  (count  as  13) 

2/3  X  6=4 

Test  100C 

To  Raw  Scores ,  add  4,  but  count  any  converted  score  of  25  or  over  as  25 


Example 

Raw  Score 

Converted  Score 

10 

24 

10  +  4  = 14 

24  +  4  =  2 8  (count  as  25) 

Test  100D 

Count  Raw  Score  as  Converted  Score 


Example 

Raw  Score 

Converted  Score 

15 

15 
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Test  100E 


(l)  For  Raw  Scores  of  13  and  above  add  78 


Example 

Raw  Score 

Converted  Score 

13 

40 

70 

13  +  78  =  91 

40  +  78  = 118 

70  +  78  = 148 

(2)  For  Raw  Scores  of  12  and  less  multiply  by  7 


Raw  Score 

Converted  Score 

12 

8 

12  X  7  =  84 

8  X  7  =  56 

Test  100F 

Count  Raw  Score  as  Converted  Score 

Test  1QQG 

Count  Raw  Score  as  Converted  Score 

Test  1QQH 

(l)  For  Raw  Scores  of  5  and  above 

(.8  X  Score)  +  8.  Maximum  =  30 


Example 

Raw  Score 

Converted  Score 

5 

16 

30 

(.8X5)  +8  =12 

(.8  X  16)  +8  =20.8  (count  as  21) 

(.8  X  30)  +  8  =32  (count  as  30) 

(2)  For  Raw  Scores  of  4  and  below 


(3  X  Score)  - 

1 

Example 

Raw  Score 

Converted  Score 

4 

(3  X  4  -  1  =11) 
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Test  10IA 


(l)  For  Raw  Scores  up  to  and  including  80  subtract  20 

Example 


Raw  Score 


Converted  Score 


40  40  -  20  =20 

80  80  -  20  =60 


(2)  For  Raw  Scores  between  80  and  100,  use  the  following  table: 

Raw  Score  Converted  Score  Raw  Score  Converted  Score 


80 

60  (Same  as  rule  1  above) 

90 

75 

81 

62 

91 

77 

82 

63 

92 

78 

83 

65 

93 

80 

84 

66 

94 

81 

85 

68 

95 

83 

86 

69 

96 

84 

87 

71 

97 

86 

88 

72 

98 

87 

89 

74 

99 

89 

100 

90 

(3)  For  Raw  Scores  of  100  or  over  subtract  10 

Example 

Raw  Score  Converted  Score 

100  100  -  10=  90  (same  as  in  above  table) 

120  120  -  10  =  110 

Test  101B 


We  have  little  data  on  Test  101B,  because  we  found  few  jobs  for  blind 
workers  in  our  study  that  required  it.  Therefore,  we  do  not  know  whether  our 
time  is  or  is  not  adequate.  The  limited  data  we  have  supports  the  following 
scoring  formulae: 

101B  Multiplication: 

Add  1/4  of  Raw  Score 

Example 

Raw  Score 


20 
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Converted  Score 
20  +  (1/4  X  20) =  25 


10 IB  Addition: 


(l)  For  Raw  Scores  of  12  and  less  add  1/2  of  Score 

Examole 

—  -  ■  ■ 


Raw  Score 


Converted  Score 


8  8  +  (1/2  X  8)  =12 

12  12  +  (1/2  X  12)  = 18 


(2)  For  Raw  Scores  of  13  and  over  multiply  "by  3  and  subtract  18 


Example 


Raw  Score 


Converted  Score 


16 


(16  X  3)  -  18  =  30 


Test  101C 

(.5  X  Raw  Score)  +  7 


Example 


Raw  Score 


Converted  Score 


80 


(80  X  .5)  +  7  =  47 
(see  discussion  below) 


Test  10 IF 


Count  Raw  Score  as  Converted  Score 
Test  101G 


Count  Raw  Score  as  Converted  Score 
Note  on  Test  101C 


The  tryout  with  the  edition  of  Test  101C  for  blind  workers  indicated  that 
we  gave  more  time  for  practice  and  test  than  was  justified.  Our  formula,  (.5 
X  Score)  +  7,  corrects  for  this  as  best  we  can,  but  the  use  of  the  tryout  test 
with  the  correction  is  not  fully  satisfactory  because  it  imposes  an  upper 
limit  on  scores  of  tests  for  blind  workers  and  does  not  measure  the  same  memory 
as  the  test  for  sighted  workers.  Where  the  test  has  already  been  administered, 
we  recommend  using  the  already  obtained  scores  and  the  correction  formula. 

Where  the  test  has  not  yet  been  administered,  we  recommend  the  following  change 
in  it  (which  has  an  additional  advantage  of  shortening  time  of  administration) . 
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Initial  Practice:  Omit  Steps  5  to  10.  On  Step  12,  give  Recall  only. 


Test:  Allow  7  minutes  for  test.  With  this  procedure,  the  raw  score  on 
the  test  for  blind  workers  may  be  used  directly  as  equivalent  to  a  score  on 
the  test  for  sighted  workers. 

Scoring  Formulae  for  Tests  for  Blind  Workers 

100A  R-W 

100B  R-1/4W  (full  15  minute  administration) 

100C  R 

100D  R 

100E  R-2W 

100F  R 

100G  R 

100H  R-1/4W 

101A  R-W 

101B  R 

101C  R-1/4W 

101F  R 

101G  R 

104  R 

These  are  the  same  scoring  formulae  as  those  which  are  commonly  used  for 
the  tests  for  sighted  workers,  except  that  101B  is  scored  "rights  only"  for 
the  blind  workers,  because  the  blind  workers  do  not  use  a  multiple -choice  form 
in  answering  101B. 
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SECTION  6 


WHEN  AN  IDEAL  TESTING  PROGRAM  FOR  BLIND  COMPETITORS , 

GEARED  TO  PLACEMENT,  IS  FEASIBLE 

In  any  job  where  a  number  of  workers  are  employed,  there  is  usually  some 
accommodation  of  duties  to  each  particular  worker.  If  one  worker  is  of  a  weak 
physical  constitution,  for  example,  occasional  tasks  requiring  strength  may 
be  assigned  to  others.  If  one  worker  has  difficulty  with  numerical  figuring, 
his  assignments  may  be  those  which  do  not  involve  numerical  work.  This  is 
probably  especially  applicable  when  blind  workers  are  employed,  and  therefore 
some  of  the  tests  required  for  the  sighted  worker  may  not  be  at  all  applica¬ 
ble  to  the  blind  worker.  For  example,  if  one  duty  of  a  job  is  checking  a  code 
number  at  the  end  of  an  assembling  operation,  the  blind  worker  may  do  only 
the  assembling,  while  sighted  workers  check  the  code  numbers  for  him.  In  this 
instance,  a  number -checking  test  may  be  good  for  the  sighted  job,  but  may  be 
irrelevant  to  the  job  of  the  blind  worker  (unless  other  features  of  the  job 
of  the  blind  worker  require  a  kind  of  accuracy  that  may  be  measured  by  an 
oral  form  of  number-checking  test). 

On  the  other  hand,  the  blind  workers  are  often  required  to  use  abilities 
in  addition  to  those  required  of  the  sighted.  In  packing  operations,  for 
example,  the  blind  worker  may  need  good  memory  for  each  detail  of  completed 
operations,  whereas  the  sighted  worker  can  check  past  operations  rapidly  by 
sight.  The  blind  worker  may  need  reasoning  ability  to  plan  his  work  so  as  to 
do  it  efficiently  without  vision.  He  may  need  ability  to  visualize  how  things 
fit  together,  while  a  sighted  worker  can  use  trial  and  error  eye-hand  co¬ 
ordination. 

Statistics  often  mask  personal  attributes.  Therefore,  reference  is  made 
to  a  thesis  of  Evelyn  Lois  Cooper,  who  did  a  thoroughgoing  case  study  of 
some  of  the  blind  workers  who  were  included  in  the  present  study. 

M[0ne  blind  worker]  did  not  seem  to  be  handicapped  in  any  way  because 
of  lack  of  sight.  His  desire  for  neatness  and  order  contributed  to  his  devis¬ 
ing  a  particularly  orderly  arrangement  of  materials,  efficient  both  for  him¬ 
self  and  the  sighted  workers." 

"[Another  blind  worker]  was  constantly  using  various  devices  he  had 
adapted  for  his  own  convenience . " 

"[A  blind  worker]  had  made  quite  a  bit  of  money  through  submitting  sug¬ 
gestions  to  the  company.  "  These  were  in  the  nature  of  uses  of  chemicals  and 
mechanical  alterations.  He  uses  ingenuity  in  arranging  work.  "Sight  is  re¬ 
quired  only  for  the  clean-up,  and  since  [he]  works  steadily  all  day  long,  his 
inability  to  do  this  task  is  not  considered  important.  The  other  workers 
guide  him  when  he  asks  for  it,  and  pour  coffee  for  him,  but  otherwise  they 
make  no  particular  adaptations  to  his  blindness." 
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He  is  considered  a  very  valuable  worker  because  he  has  more  interest  in 
and  concentration  on  his  work  than  the  sighted  workers  have.  The  supervisor 
emphasized  that  lay-out  of  the  work  for  him  is  very  important;  he  feels  every¬ 
thing  as  the  work  is  described  to  him.  From  then  on,  he  is  on  his  own.  One 
particular  job  in  which  he  was  most  successful  required  very  fine  tactual 
discrimination  which  was  superior  to  the  visual  way  the  job  was  performed  by 
sighted  workers. 

Of  another  worker,  she  wrote:  "For  the  small  part  of  his  work  requiring 
some  sight,  he  was  excused,  but  he  was  expected  to  do  other  things  instead. 

He  knew  how  to  repair  things  and  did  it  faster  than  some  of  the  sighted 
workers . " 

On  the  other  hand,  of  one  worker  who  failed  to  succeed,  the  supervisor 
mentioned  "very  little  initiative  in  adapting  the  work"  to  the  worker. 

Of  another  blind  worker,  "the  manager  appreciates  the  fact  that  he  re¬ 
members  so  many  telephone  numbers,  and  is  so  clever  with  his  hands."  He  moved 
a  wire  bender  into  a  better  place  and  arranged  things  more  efficiently,  so 
that  even  the  sighted  workers  find  it  an  improvement. 

Of  another  blind  worker,  rated  outstanding  in  proficiency,  supervisors 
are  pleased  he  has  learned  the  work  so  well  and  has  made  adaptations  for  his 
own  convenience. 

The  above  illustrations  show  how  ideal  placement  of  the  blind  worker  in¬ 
volves  adaptation  of  the  job  to  the  person  and  the  person  to  the  job.  This 
means  that  a  mere  duplication  of  tests  useful  for  the  sighted  is  not  sufficient 
for  the  perfect  placement  process. 

The  problem  of  determining  the  job  requirements  for  the  blind  worker  is  a 
challenging  one,  and  one  that  may  never  be  fully  solved.  Part  of  it  is  an 
individual  matter,  since  blind  workers  may  build  a  job  around  their  own 
abilities.  For  example,  the  blind  worker  who  brings  to  the  job  a  willingness 
to  open  the  shop  early  or  the  blind  worker  who  brings  an  ability  to  make 
valuable  technical  suggestions  builds  a  set  of  job  requirements  that  could 
not  be  predicted  in  advance  from  the  job  as  performed  by  sighted  workers.  On 
the  other  hand,  blind  workers  with  abilities  to  do  more  than  a  particular  job 
demands  should,  if  possible,  be  placed  where  such  abilities  will  be  utilized 
even  if  they  will  not  be  fully  recognized  and  rewarded.  As  Evelyn  Cooper  wrote 
of  one  worker,  "as  long  as  he  can  gain  and  keep  the  prestige  of  being  a  person 
with  good  ideas  and  suggestions,  he  may  probably  find  his  job  important  enough 
to  continue  doing."1  In  many  instances,  this  "extra"  value  may  more  than  com¬ 
pensate  for  difficulties  to  his  supervisor  caused  by  his  blindness,  and  is  an 
important  feature  in  making  Trim  a  satisfactory  worker. 


1  Op.  cit . ,  p.  41. 
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Relationship  to  Proper  Classification 


The  Civil  Service  Commission  has  the  duty  of  seeing  that  the  job  duties 
support  the  classification  of  the  worker.  Classification,,  qualification,  and 
test  standards  are  prepared  in  the  same  division  of  the  Commission.  The 
reason  for  this  is  the  fact  the  classification  of  a  position  and  the  require¬ 
ments  of  the  position  are  very  closely  tied  together. 

In  the  preceding  pages,  a  number  of  instances  were  quoted  where  a  blind 
worker  compensated  to  management  for  lack  of  visual  ability  by  doing  more 
than  the  sighted  workers.  This  appears  to  be  a  very  useful  principle  in 
classifying  a  job  for  a  blind  worker.  Instead  of  considering  a  blind  worker 
as  a  marginal  employee  who  can  do  only  some  of  the  duties  of  a  Wage  Board  5 
job,  for  example,  he  might  be  considered  as  completely  satisfying  the  require¬ 
ments  of  such  a  job,  taking  on  duties  of  equivalent  value  to  those  he  does  not 
perform,  and  thereby  fully  justifying  the  classification. 

For  example,  it  is  difficult  to  find  applicants  for  beginning  jobs  in 
electronics  who  can  pass  arithmetic,  algebra,  and  geometry  of  Test  94,  and 
therefore  these  tests  are  rarely  used  for  such  jobs,  even  though  the  abil¬ 
ities  are  important.  Usually,  the  beginners  are  given  the  necessary  instruc¬ 
tion  on  the  job.  Suppose  a  blind  applicant  is  able  to  get  good  scores  in 
Test  94.  A  job  could  often  be  set  up  for  him  in  which  he  would  utilize  his 
knowledge,  and  the  advantage  that  would  accrue  to  the  installation  would 
outweigh  the  disadvantage  of  lack  of  visual  ability. 

This  also  leads  to  another  possibility  that  may  be  explored,  concerning 
complementary  abilities  of  blind  and  sighted  workers.  Suppose  a  blind  worker 
proves  to  have  more  knowledge  and  aptitude  than  that  possessed  by  most  Wage 
Board  10  mechanics,  except  for  visual  ability.  If  given  one  or  more  helpers, 
the  combination  might  be  more  effective  than  if  a  barely  qualified  Wage  Board 
10  mechanic  were  hired. 

If  such  a  rehabilitation  program  is  undertaken  in  an  agency,  the  follow¬ 
ing  general  procedure  may  be  used:  Combine  duties  of  a  particular  job  family 
in  such  a  way  that  a  blind  worker  can,  with  or  without  another  person  helping 
him,  perform  the  duties.  One  or  more  such  positions  may  be  set  up.  The  proper 
classification  for  each  such  position  may  be  determined,  considering  the  value 
of  the  particular  set  of  duties.  Arrange  with  the  appropriate  Civil  Service 
Commission  Office  to  announce  examination  for  such  positions  along  with  other 
jobs  of  the  same  general  family  of  the  same  grade  level,  with  the  provision 
that  blind  competitors  may  be  considered  for  jobs  which  do  not  demand  vision. 
With  respect  to  tests,  blind  competitors  might  take  tests  for  the  blind 
worker’s  way  of  doing  jobs  in  this  family,  and  sighted  competitors  might  take 
tests  for  the  sighted  way.  In  any  rating  of  experience,  lack  of  vision  would 
not  ordinarily  detract  from  a  blind  competitor’s  experience  evaluation,  since 
he  would  be  rated  according  to  standards  for  jobs  in  which  vision  is  of  neg¬ 
ligible  importance.  Sighted  and  blind  eligibles  would  go  on  the  same  register. 
As  blind  workers  are  reached  on  registers,  as  long  as  the  special  jobs  are 
open,  the  blind  would  be  certified  to  the  agency.  Sighted  competitors  who 
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appear  on  the  register  ahead  of  "blind  competitors  would  be  certified  first; 
there  would  be  no  implication  of  discrimination  against  sighted  competitors. 
However,  sighted  workers  would  probably  be  placed  in  jobs  requiring  vision. 
There  is  no  implication  of  withholding  appointments  of  sighted  eligibles; 
the  agency  determines  only  the  way  in  which  an  eligible  is  placed. 

Tailoring  the  Test  Program  to  Job  Requirements  for  Blind  Workers 

Where  a  special  analysis  has  been  made  to  adjust  a  job  for  blind  workers, 
it  will  frequently  be  necessary  to  tailor  the  blind  tests  to  the  job  require¬ 
ments.  It  would  not  be  sufficient  to  see  that  blind  workers  possess  the 
abilities  needed  by  the  sighted  for  the  way  the  sighted  do  their  job. 

To  permit  such  tailoring  of  test  programs  to  jobs  for  blind  workers,  a 
special  adaptation  was  made  in  the  J-coefficient  values  for  common  civil- 
service  tests. 

The  J-coefficient  is  a  coefficient  that  indicates  the  relevance  of  a 
test  to  particular  patterns  of  job  requirements.  It  is  based  on  validated 
test  values  for  particular  elements.  The  validations  were  with  sighted  jobs. 

To  adapt  the  sighted  values  for  blind  tests  and  jobs  for  blind  workers,  the 
following  hypothesis  was  adopted: 

The  tests  for  blind  workers  were  developed  to  measure  the  same  elements 
as  the  sighted  tests,  except  that  in  some  instances  Touch  Discrimination  re¬ 
placed  Keenness  of  Vision,  Working  Rapidly  became  less  of  a  requirement,  or  a 
similar  change  was  made.  Therefore,  as  a  working  technique  for  the  present, 
we  can  use  the  regular  test  values,  except  that  changes  would  be  made  in  the 
most  obvious  elements. 

For  example.  Test  100B  for  the  sighted  competitor  involves  alining  and 
measuring  with  a  measuring  gage,  by  sight.  Test  100B  for  the  blind  competitor 
involves  alining  and  measuring  with  a  measuring  gage,  by  touch.  For  the 
sighted,  the  test  values  are: 


Work  Rapidly . 47 

Dexterity  of  Fingers .  27 

Dexterity  of  Hands  and  Arms .  42 

Eye -Hand  Coordination .  55 

Coordination  of  Both  Hands . .  15 

Estimate  Size  of  Objects .  07 

Perceive  Form  of  Objects . 01 

Keenness  of  Vision . 51 

Muscular  Discrimination .  02 

Memory  for  Directions . . 05 

Ability  to  Make  Decisions .  01 

Attention  to  Details . . .  15 

Using  Graphic  Instructions . .  11 

Accuracy . 51 

Do  Repetitive  Tasks .  18 
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Setting  Own  Pace . * . . .  01 

Space . 12 

Perceptual  Speed . 31 

Measuring . 92 


It  was  assumed  that  for  the  tests  for  blind  competitors  the  same  values  would 
apply,  except  that  the  element  Eye -Hand  Coordination  would  be  disregarded,  since 
this  element  is  absent  in  the  test  for  blind  competitors;  and  the  va^ue  of  .51 
for  Keervnpss  of  Vision  would  count  instead  for  the  element  Touch  Discrimination. 
Also,  Muscular  Discrimination  was  eliminated  from  consideration,  because  we 
found  by  introspection  more  of  this  element  ;in  the  test  for  blind  competitors 
than  in  the  sighted,  but  we  could  not  find  how  much  more. 

The  revised  matrix  of  values  for  the  tests  for  blind  competitors ,  to  be 
used  ‘in  J-coefficient  studies,  may  be  secured  from  the  Test  Development  Section 
of  the  U.  S.  Civil  Service  Commission. 

To  show  possible  differences  between  the  requirements  of  a  job  of  a  blind 
worker  nnri  the  requirements  of  a  sighted  job,  the  following  table  shows  J- 
coefficients  based  upon  the  job  of  the  blind  worker  and  upon  the  sighted  job. 

The  job  is  a  packaging  one.  (The  J-coefficients  for  the  tests  for  blind  workers 
are  based  upon  job  analysis  blanks  filled  out  by  two  blind  workers ,  and  the 
values  of  tests  for  the  blind.  The  J-coefficients  for  the  sighted  tests  are 
based  upon  a  job  analysis  blank  filled  out  by  a  sighted  worker  and  the  values 
of  regular  tests  for  the  sighted.) 


Test 


J-Coefficient 

Job  as  done  Job  as  done 

by  blind  worker  by  sighted  worker 


100A  -  Gross  dexterity 

52 

20 

100B  -  Alinement  dexterity 

45 

14 

100C  -  Pattern-matching 

25 

06 

Arithmetic 

0 

0 

100E  -  Following  oral  directions 

18 

23 

100F  -  Spelling 

0 

0 

100G  -  Mechanical  information 

0 

0 

100H  -  Form  perception 

44 

29 

10IA  -  Number-checking  accuracy 

29 

37 

101C  -  Coding  memory 

30 

19 

101F  -  Word  meaning 

0 

0 

1Q1G  -  Abstract  reasoning 

0 

03 

Test  26  -  Visually  controlled  fine  dexterity 

0 

27 

The  relative  importance  of  tests  for  the  blind  worker  in  this  particular 
job  are,  in  the  order  of  J-coefficients: 

IOOA,  Gross  dexterity 

IOOB,  Alinement  dexterity 
100H,  Form  perception 
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101C,  Coding  memory 

101A,  Accurate  number -checking 

100C,  Pattern-matching 

100E,  Following  oral  directions 

For  the  sighted,  the  tests  by  relative  size  of  J-coeff icients ,  are: 

101A,  Number -checking 
100H,  Form  perception 

Test  26,  Visually  controlled  fine  dexterity 
100E,  Following  oral  directions 

IOOA,  Gross  dexterity 
10 1C,  Coding  memory 

IOOB,  Alinement  dexterity 

The  most  important  test  for  the  sighted  is  accurate  number -checking, 
because  it  measures  accuracy  and  also  visual  perception.  In  the  version  for 
the  blind  competitor,  the  test  is  read  to  the  worker;  there  is  no  perceptual 
counterpart  in  the  job,  and  the  test  is  only  the  fifth  in  size  of  J-coeffi- 
cient . 

Test  26,  a  test  of  visually  controlled  fine  dexterity,  is  the  most 
important  dexterity  test  for  the  sighted.  In  this  test,  the  examinee  punches 
holes  in  a  card  with  a  pin,  according  to  a  very  exact  pattern  that. Is  pre¬ 
sented  visually;  movements  must  be  made  accurately  and  free-hand  with  no 
external  guides.  It  would  be  possible  to  devise  an  artificial  test  for  the 
blind  measuring  a  very  similar  ability,  by  having  some  one  move  the  blind 
person’s  finger  to  a  spot  and  having  him  punch  a  hole  with  a  pin  at  that 
spot.  This  would  have  no  relevance  to  the  blind  job,  however,  because  such 
a  situation  would  not  be  a  practical  one  on  a  job. 

For  the  blind  worker’s  job,  the  two  highest  J-coefficients  were  for 
dexterity  tests  100A  and  100B;  these  were  low  on  the  sighted  list. 

One  test,  100C  pattern-matching,  was  high  enough  for  the  blind  worker’s 
job  to  merit  consideration,  but  not  for  the  sighted.  The  blind  worker  must 
often  be  able  to  visualize  how  pieces  fit  together,  to  make  up  for  their  lack 
of  field  of  vision,  with  which  a  sighted  person  can  look  over  a  group  of 
things  at  a  glance. 

Following  are  percentile  scores  for  two  blind  packers,  X  and  Y,  in  the 
above  job. 
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Test 

Percentile  Score 

of  Worker 

X 

Y 

100A 

62 

74 

100B 

95 

55 

100C 

85 

20 

100H 

63 

50 

101A 

83 

73 

100E 

85 

Not  taken 

Worker  X  is  considered  an  excellent  worker.  All  his  percentile  scores 
are  62  or  over.  Worker  Y  is  considered  a  poor  worker.  Possibly,  one  reason 
for  this  is  the  low  percentile  score  on  Test  100C,  pattern-matching.  If 
this  is  so,  it  lends  weight  to  the  advantage  of  considering  the  tests  that 
are  applicable  to  the  blind  worker’s  job,  rather  than  the  sighted,  for 
accurate  placement.  As  already  noted.  Test  100C  pattern -matching  was  not 
significant  for  this  particular  sighted  job. 

Equalizing  Test  Scores 

After  a  set  of  tests  has  been  specially  selected  for  the  blind  worker's 
job,  scores  for  the  blind  competitor  must  be  equated  to  scores  for  sighted 
competitors,  so  that  the  blind  person  can  secure  his  proper  place  on  the 
register.  The  scoring  formulae  in  section  4,  which  equalize  scores  of  blind 
and  sighted  competitors  on  individual  tests,  are  not  of  use  when  different 
tests  are  given  for  blind  competitors  than  for  sighted. 

To  equate  scores,  use  may  be  made  of  the  percentile  tables  for  blind 
workers'  and  for  sighted  workers'  jobs,  in  Tables  7  and  8  respectively. 

These  percentiles  are  for  satisfactory  workers  in  competitive  positions 
where  the  particular  test  is  applicable  according  to  job  elements  (as 
indicated  by  J- coefficients ). 

In  Tables  7  and  8,  (on  the  following  pages),  percentiles  are  listed  at 
the  left.  For  example,  in  Table  7  for  blind  workers,  a  score  of  23  in  Test 
100A  is  at  the  fifth  percentile,  and  a  score  of  30  is  at  the  tenth  percentile. 
That  is,  10  percent  of  blind  workers  in  jobs  where  Test  100A  has  a  signifi¬ 
cant  J-coefficient  have  scores  up  to  30.  (The  number  of  cases  on  which  per¬ 
centiles  are  based  are  listed  for  each  test.  For  example,  the  percentiles 
for  Test  100A  are  based  on  145  blind  workers  in  jobs  where  Test  100A  had  a 
high  J-coefficient  based  on  test  values  for  the  blind  workers.  For  some 
tests,. the  number  of  workers  is  small  because  these  tests  were  not  often 
significant  in  blind  workers'  jobs.) 

The  steps  in  equating  scores  are: 

Step  1. 

Make  a  table,  showing  what  the  total  sighted  score  is  for  each  percentile 

row. 
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For  example,  suppose  the  sighted  test  was  100A  weighted  1,  100B  weighted 
2,  and  100E  weighted  l/2.  Then,  we  would  have: 


Percentile 

100A  (XI) 

100B  (X2) 

100E  (Xl/2) 

Total 

5 

23 

8 

11 

42 

10 

32 

24 

40 

96 

15 

36 

30 

43 

109 

20 

39 

36 

47 

122 

25 

42 

42 

51 

135 

30 

45 

48 

53 

146 

35 

47 

54 

55 

156 

40 

50 

56 

57 

163 

45 

52 

60 

59 

171 

50 

55 

64 

60 

179 

55 

57 

70 

61 

188 

60 

59 

76 

63 

198 

65 

61 

80 

67 

208 

70 

63 

86 

68 

217 

75 

67 

90 

72 

229 

80 

70 

96 

74 

240 

85 

74 

102 

76 

252 

90 

80 

110 

78 

268 

95 

90 

116 

79 

285 

100 

115 

120 

80 

315 

At  the  5th  percentile,  Table  8  shows  that  100A  is  23,  100B  is  4,  and  100E 
is  21.  Applying  the  weights  of  1,  2  and  l/2,  we  have  23,  8,  and  11  to  enter 
for  the  fifth  percentile  in  the  table  in  step  1.  The  total  for  the  fifth  per¬ 
centile  is  42.  The  other  percentiles  are  developed  in  the  same  way. 


Step  2 

Translate  scores  of  blind  competitor  into  percentiles,  using  Table  7. 
Average  the  percentiles.  Assign  the  total  score  that  corresponds  to  that  per¬ 
centile  in  the  table  of  step  1. 


Example:  Tests  for  a  blind  competitor  are  100B,  100C,  100E,  100H,  101C, 
101G.  Blind  competitor  scores  on  these  tests  as  follows: 


Score 


Percentile 


100B 

75 

70 

100C 

16 

80 

100E 

37 

57.5 

100H 

21 

72.5 

101C 

89 

52.5 

101G 

20 

74.4 

Total  406.9 

Average  67.8 
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Percentiles  for  Blind  Workers  on  Jobs  for  Which  Tests  have  Significant  J-Coefficients 
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^Percentiles  for  101B  are  low  since  the  test  is  applicable  when  the  J-coefficient  for  Arithmetic 
is  high  but  the  major  kind  of  Arithmetic  is  adding  and  subtracting;  the  Arithmetic  requirement  in 
such  jobs  tends  to  be  lower  even  with  respect  to  addition  and  subtraction  than  on  jobs  where  higher 
forms  of  arithmetic  are  appropriate. 


The  percentiles  for  each  score  for  blind  competitors  are  found  in  Table  7, 
using  interpolation  where  necessary.  If  the  same  percentile  is  for  several  raw 
scores ,  use  the  average  percentile.  For  example,  in  Test  100H,  a  score  of  21  is 
at  both  the  70th  and  75th  percentile,  so  it  is  counted  as  at  the  72.5th. 

The  average  percentile  is  67.8  or  68.  This  is  3/5  between  the  sixty-fifth 
and  seventieth  percentile. 

Going  back  to  step  1,  we  find  a  total  sighted  score  of  208  goes  with  the 
sixty-fifth  percentile,  and  a  score  of  217  goes  with  the  seventieth  percentile. 
Interpolating  3/5  of  the  9  points  from  208  to  217  is  5.4  points;  adding  5.4 
to  208  gives  213.4.  Thus,  we  get  a  total  sighted  score  of  213.4.  The  blind 
competitor  receives  the  same  rating  as  a  sighted  person  who  receives  a  total 
raw  score  of  213.4. 

It  is  recognized,,  that  this  procedure  is  somewhat  inaccurate  because  it 
averages  percentiles  rather  than  normalized  or  standard  scores.  However,  the 
results  are  satisfactory  for  actual  use  because,  as  can  be  seen  by  studying 
the  percentile  tables  in  Table  7,  the  score  units  for  the  tests  for  blind  com¬ 
petitors  do  not  usually  differ  from  percentile  units  as  much  as  they  would  in 
a  normal  distribution.  That  is,  raw  score  differences  correspond  with  fair 
regularity  to  percentile  differences  on  the  tests  for  blind  competitors. 
Normalized  scores  would  have  Introduced  more  error  than  averaging  percentiles, 
because  scores  are  not  normal.  Standardizing  scores  would  have  required  a 
more  complicated  table,  because  of  the  differently  shaped  distributions  of 
the  different  tests.  Also,  there  is  an  advantage  in  taking  into  consideration 
percentile  differences  when  there  is  more  massing  of  people  at  one  end  of  a 
distribution  than  another.  For  example,  In  Test  100B,  each  percentile  unit  is 
accompanied  by  fewer  than  10  raw  score  units,  up  to  the  85th  percentile.  Then, 
there  is  a  difference  of  12  between  the  85th  and  90th  percentile,  14  between 
the  90th  and  95th  percentile,  and  70  between  the  95th  and  99.5th  percentile. 

It  does  not  appear  proper  to  have  the  difference  from  the  95th  to  99.5th  per¬ 
centile  count  5  times  as  much  as  the  difference  from  the  90th  to  the  95th. 

The  percentiles  appear  to  be  a  better  measure  to  count  in  the  averaging 
process,  when  shapes  of  distributions  differ  markedly.  No  account  is  taken 
of  regression,  which  is  the  tendency  of  averages  to  regress  toward  the  mean. 
The  regression  effect  tends  to  underestimate  the  percentiles  for  both  sighted 
and  blind  competitors,  and  probably  balances  out  for  practical  purposes. 

On  the  basis  of  analysis  of  job  requirements,  it  may  appear  advisable  to 
require  the  passing  of  certain  tests  as  well  as  the  total  examination. 

The  approach  in  the  present  section  is  time-consuming,  and  is  justified 
only  when  done  in  conjunction  with  a  good  rehabilitation  counseling  program. 
For  such  a  program,  a  little  must  be  said  about  the  overqualified  worker. 

The  merit  system  demands  only  that  a  worker  have  the  ability  required  by  the 
job.  It'  does  not  eliminate  a  man  who  has,  in  high  degree,  abilities  not  needed 
by  the  job.  Because  the  blind  are  usually  not  in  a  competitive  position,  their 
abilities  may  not  be  fully  utilized.  Possibly,  in  a  rehabilitation  program, 
their  abilities  might  be  called  to  attention  of  management,  and  considered 
when  designing  their  jobs.  For  many  of  the  blind  workers,  management  will 
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probably  find  that  although  they  cannot  do  certain  things  because  of  blind¬ 
ness,  they  make  up  for  this  by  being  able  to  do  other  things  that  sighted 
people  in  similar  jobs  are  not  able  or  willing  to  do. 

Flexible  Use  of  These  Techniques 

The  ways  in  which  the  techniques  described  in  this  section  may  be 
utilized  must  be  flexible  at  the  start.  Possibly,  it  will  not  usually  be 
feasible  to  use  them  to  the  fullest  extent  in  the  regular  examination,  because 
it  may  not  be  practicable  to  consider  each  individual  blind  competitor  at 
length  until  it  is  known  that  he  will  qualify  in  an  examination  and  be  reached 
on  a  register.  If  so,  the  blind  competitors  could  be  given  the  equivalent  of 
the  sighted  tests,  as  described  in  section  5,  or  they  could  be  given  a  set  of 
tests  based  upon  a  general  analysis  of  the  abilities  with  which  blind  workers 
will  fill  the  job,  and  standards  set  as  indicated  in  this  section.  Then,  the 
techniques  of  this  section  could  be  used  more  fully  as  a  placement  tool  for 
blind  competitors  as  they  are  reached  on  the  register  for  appointment. 
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APPENDIX  1 


Following  are  titles  of  jobs  in  which  test  and  job  analysis  results  were 
secured  for  blind  workers  in  the  present  study: 


Aircraft  carburetor  line  repairer 
Aircraft  fabric  worker- journeyman 
Aircraft  helper,  general  (bearings) 
Aircraft  ignition  manifold  repairer 
Aircraft  mechanic,  motor 
Aircraft  mechanic,  motor,  final 
assembly 

Aircraft  mechanic  motor,  helper  (pump) 

Aircraft  metalsmith  helper,  general 

Aircraft  parts  processor 

Aircraft  reclamation  worker-helper 

Aircraft  spark  plug  worker 

Artillery  repairer 

Assembler 

Auto  mechanic,  electrical  systems 
Aviation  metalsmith 
Baker  apprentice 
Bander 

Bed  springs  assembler 

Bench  lathe  operator 

Bench  worker,  small  parts  assembler 

Bender 

Book  mender 

Bundle  wrapper 

Burr  hand 

Caser 

Commutator  assembler 
Core  finisher 
Darkroom  technician 
Darkroom  technician,  Pako 
Drill  press  operator 
Electrician  assembler 
Electronic  laboratory  mechanic 
Explosives  operator 
Film  processor 
Fire  alarm  operator 
Fire  control  instrument  repairer 
Gager -inspector 

General  assembler  and  machine  operator 
Guard 

Gyro  worker 
Hand  finisher 
Hand  gager 
Hanger -sorter 
Helical  looper 


Key  stem  inspector 
Kick  press  operator 
Kitchen  porter 
Laborer 

Lapping  specialist 
Lathe  operator 
Laundry  worker 
Light  packer 
Line  assembler 
Line  leader 

Linoleum  and  carpet  layer 

Macaroni  weigher 

Machine  operator 

Machinist 

Machinist  helper 

Materials  handler 

Materials  segregator 

Mechanic 

Mechanic  helper 

Milling  machine  operator 

Miscellaneous  sorter 

Motor  vehicle  dispatcher 

Muzzier 

Night  watchman 

Packer 

Piano  tuner 

Process  packer 

Processor 

Production  machinist 
Radio  mechanic 
Radio  repairer 
Rag  cutter 
Receiving  clerk 
Rough  taper  operator 
Salvageman 
Shipping  clerk 
Small  parts  assembler 
Spinner 

Spring  assembler 
Spring  and  pin  assembler 
Spring  bender 
Stock  handler 

Stripper  on  cardboard  containers 
Sub -assembler 
Telephone  electrician 
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Appendix  1 — Continued 


Tool  crib  structure  worker 
Tumbler  operator  (clothes  dryer) 
Turret  lathe  operator 
Uppers  assembler 


Valve  disassembler 

Warehouseman 

Weigher 

Wire  stripper 
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APPENDIX  2 


Excerpts  from  A  Civil  Service  Announcement  Under  Which 

Blind  Competitors  Were  Able  to  Enter  An  Examination 

Under  this  announcement,  a  number  of  blind  competitors  were  tested  with 
the  tests  described  in  section  1,  given  equivalent  ratings  to  sighted  compet¬ 
itors  as  described  in  section  5,  placed  on  the  register,  and  given  appoint¬ 
ments.  The  paragraph  "Physical  Requirements"  may  serve  as  an  example  when  an 
announcement  is  prepared  to  permit  blind  competitors  to  enter  an  examination: 

ANNOUNCEMENT  NUMBER  12-10-20  (54) 
(ASSEMBLED) 

FORM:  5000 -AB 

BOARD  OF  UNITED  STATES  CIVIL  SERVICE  EXAMINERS 
SACRAMENTO  AIR  MATERIEL  AREA 
MC  CLELLAN  AIR  FORCE  BASE 
MC  CLELLAN,  CALIFORNIA 

FEDERAL  EMPLOYMENT  OPPORTUNITIES 
FOR  POSITIONS  OF 

HELPER,  MECHANICAL  TRADES 

$1.62  to  $1.87  per  hour 

(The  majority  of  appointments  will  be  made  at  the  minimum  salary) 


PLACES  OF  EMPLOYMENT:  McClellan  Air  Force  Base,  McClellan,  California  and 

Mather  Air  Force  Base,  Mather  Field,  California 


REQUIREMENTS: 

WRITTEN  TEST:  All  competitors  will  be  required  to  pass  examination  con¬ 
sisting  of  questions  designed  to  measure  aptitude  and  abilities  needed  for 
successful  performance  of  the  duties  of  the  position.  Test  requirements  for 
each  group  of  positions  are  indicated  below.  Sample  questions  are  not  avail¬ 
able.  Approximately  one  and  one-half  (1  l/2)  hours  will  be  required  to  take 
the  examination.  To  pass  the  written  test  competitors  must  attain  a  rating 
of  at  least  70. 

EXPERIENCE :  In  addition  to  passing  the  written  test,  competitors  must 
have  at  least  six  (6)  months  of  experience  in  a  trade  or  skilled  occupation 
requiring  the  use  of  tools,  machines,  or  mechanical  processes  common  to  such 
mechanical  trade  or  occupation.  (Does  not  include  woodworking  trades.) 

SUBSTITUTIONS :  Training  as  indicated  in  either  paragraph  A  or  B  below 
may  be  substituted  in  full  for  the  experience  requirements.  (Does  not  include 
woodworking  trades . ) 
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A.  The  completion  of  a  mechanical  course  of  at  least  one  (1)  year 
duration  at  high  school  level  or  above. 

B.  The  satisfactory  completion  of  a  mechanical  training  course  in 
an  industrial  or  governmental  establishment  or  trade  school  of 
at  least  3  months  duration  or  equivalent  training  (at  least  480 
hours) . 

NOTE :  First  consideration  may  be  given  to  those  applicants  possessing  special¬ 
ized  experience  in  the  field  in  which  the  appointment  will  be  made. 

(HO UP  I.  For  positions  as:  Aircraft  Carburetor  Repairer  Helper,  Aircraft 

Carburetion  Systems  Repairer  Helper,  Aircraft  Ignition  Manifold 
Repairer  Helper,  Aircraft  Magneto  Repairer  Helper,  and  similar 
positions,  competitors  must  attain  a  passing  score  in  a  test 
designed  to  measure  manual  dexterity. 

CHOU?  II.  For  positions  as:  Aircraft  Engine  Preparer  Helpers,  Aircraft 

Instrument  Repairer  Helpers  and  similar  positions,  competitors 
must  attain  passing  scores  in  tests  designed  to  measure  (1) 

Ability  to  follow  oral  directions;  (2)  Manual  dexterity;  (3) 

Ability  to  observe  small  differences  in  similar  objects;  (4) 
Knowledge  of  general  mechanical  information;  (5)  Ability  to 
measure . 

GROUP  III.  For  positions  as:  Machine  Shop  Worker  Helpers,  Sheetmetal  Worker 
Helpers,  Electrical  Equipment  Repairer  Helpers,  Flight  Control 
Equipment  Repairer  Helpers,  and  similar  positions,  competitors 
must  attain  passing  scores  on  tests  designed  to  measure  (1)  Basic 
shop  arithmetic;  (2)  Word  meaning;  (3)  Ability  to  follow  oral 
directions;  (4)  Knowledge  of  general  mechanical  information. 


PHYSICAL  REQUIREMENTS:  Persons  with  physical  handicaps  which  they  believe 
will  not  prevent  their  satisfactory  performance  in  the  position  are  invited 
to  apply;  however,  applicants  must  be  physically  capable  of  performing  the 
duties  of  the  position  efficiently,  and  must  be  free  from  such  defects  or 
diseases  as  would  constitute  a  hazard  to  themselves  and  others. 
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APPENDIX  3 


Directions  and  Definitions  for  Use  of  Job  Analysis  Blank  (Trades  and 

Industrial  Jobs) 


Following,  are  directions  for  use  of  the  United  States  Civil  Service  Joh 
Analysis  Blank  with  sighted  workers.  The  usual  purpose  of  this  hlank  is  to 
find  J-coeff icients  to  indicate  which  aptitude  tests  are  most  appropriate  for 
a  joh. 

When  used  with  the  blind  worker,  the  following  adaptations  are  made: 

1.  The  analyst  reads  the  elements  and  definitions  to  the  blind 
worker,  and  records  the  worker’s  responses. 

2.  Elements  6  (Either  eye -hand  or  eye -foot  coordination)  and  11 
(Keenness  of  vision)  may  be  eliminated. 

3.  In  element  8  (The  estimation  of  size  of  objects),  the  word 
feeling  is  substituted  for  the  word  seeing. 

4.  In  element  9  (Estimate  the  quantity  of  objects),  the  word 
feeling  is  substituted  for  the  word  looking . 

5.  In  element  28  (Ability  to  estimate  quality  of  objects),  the 
word  feeling  is  substituted  for  the  word  looking. 

6.  In  element  32  (Perceptual  Speed),  the  word  knowing  is  substituted 
for  the  word  seeing  in  line  two,  and  the  words  finding  out  are 
substituted  for  the  word  seeing  in  line  3. 

7.  A  new  element,  63,  is  used:  Keenness  of  hearing  -  the  ability 
to  understand  what  is  happening  by  what  one  hears.  For  example, 
a  worker  may  know  that  a  machine  needs  adjustment  because  of  a 
slight  difference  in  sound  from  normal  operation. 
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UNITED  STATES  CIVIL  SERVICE  COMMISSION 
Test  Development  Section 
Washington  25,  D.  C. 


How  to  Fill  Out  the  United  States  Civil  Service  Job  Analysis  Blank:  in  Connec¬ 

tion  with  Finding  J-coefficients  in  Trades  and  Industrial  Jobs 

The  first  step  in  finding  J-coefficients  for  a  job  is  to  have  Joh  Analysis 
Blanks  filled  out  by  persons  who  know  the  job  requirements.  Filling  out  the 
Blank  takes  about  an  hour's  time.  The  analyst  in  charge  of  the  project  may  ask 
to  have  a  meeting  with  six  or  more  persons  who  know  the  job.  These  should  be 
the  persons  most  familiar  with  the  job  requirements,  especially  if  they  have 
had  some  experience  evaluating  workers  at  the  job.  They  may  be  immediate 
supervisors  for  the  job  being  analyzed,  supplemented,  if  necessary,  by  bright 
workers  doing  the  job.  A  total  of  three  persons  is  a  minimum;  preferably  there 
should  be  six  or  more,  since  reliability  increases  with  the  number  of  raters. 

The  analyst  should  have  enough  Job  Analysis  Blanks  for  Industrial  and 
Trades  jobs  to  supply  one  to  each  person  who  will  fill  it  out. 

When  the  group  has  assembled,  the  analyst  should  pass  out  the  Job  Analysis 
Blanks  and  explain  that  the  purpose  of  the  meeting  is  to  find  out  the  require¬ 
ments  of  the  job  so  that  good  tests  may  be  chosen  to  select  workers  who  can  best 
do  the  job.  The  analyst  may  explain  how  good  tests  will  aid  in  getting  better 
workers  and  weeding  out  the  poorer  prospects.  The  group  will  be  asked  to  tell 
us  what  the  important  elements  of  the  job  are,  by  rating  the  Job- Analysis 
Blank- -telling  us  how  important  each  element  on  the  Blank  is.  We  have  found, 
by  research,  which  tests  measure  particular  elements  on  the  Blank,  like  Working 
Rapidly,  or  Arithmetic.  We  try  to  have  tests  to  measure  each  important  element. 
We  use  a  new  scientific  technique  developed  by  the  Civil  Service  Commission, 
the  J-coefficient .  By  research,  we  have  found  test  values  for  the  various 
elements.  We  combine  the  test  values  with  the  average  job  values  which  we  will 
get  from  the  group  who  are  advising  us  about  the  job.  The  result  is  a  statis¬ 
tical  coefficient  for  each  test,  which  shows  the  usefulness  or  validity  which 
that  test  has  for  the  job. 

Tell  them  that  each  element  will  be  explained  by  the  analyst.  The  explana¬ 
tions  of  the  elements  may  be  in  terms  of  different  jobs  than  the  one  being  con¬ 
sidered.  The  raters  should  try  to  apply  the  explanation  to  the  job  they  are 
considering.  We  want  each  person’s  reasoned  opinion.  Sometimes,  a  small  amount 
of  conversation  among  the  raters  will  clarify  a  problem.  We  do  not  want  lengthy 
discussion,  however,  because  we  would  rather  have  each  person’s  opinion  un¬ 
influenced  by  others.  • 

Each  of  the  workers  and  supervisors  should  fill  in  a  copy  of  the  Job 
Analysis  Blank,  as  the  analyst  reads  it  with  the  explanatory  material  below. 

The  analyst  should  say.  ..."If  the  element  is  not  present  in  the  job,  mark 
the  element  with  a  zero  (0).  A  zero  for  an  ability  means  that  a  worker  will  not 
be  any  better  a  worker  if  he  has  the  ability,  or  any  the  worse  a  worker  if  he 
lacks  it. 


64  - 


"If  the  element  is  present  in  the  job  hut  not  of  extreme  importance,  mark 
the  element  with  a  check  (V).  That  is,  if  workers  with  the  ability  will  be 
better  than  workers  without  it,  but  the  ability  is  not  absolutely  necessary. 

"If  the  element  is  present  and  is  of  extreme  importance  in  the  job,  mark 
the  element  with  a  plus  (+)  •  That  is,  all  of  the  better  workers,  and  prac¬ 
tically  all  of  the  successful  workers,  must  have  the  ability.  If  workers  who 
lack  the  ability  have  been  found  to  be  inadequate  and  give  trouble  on  the  job, 
mark  it  plus. 

"For  some  jobs,  there  may  be  only  about  10  elements  or  fewer  with  plus. 

For  other  jobs,  there  may  be  about  40  elements  or  more  with  plus. 

"You  are  encouraged  to  make  any  comments  you  wish  to  explain  your  mark  on 
an  item  or  to  give  any  other  information  you  wish.  Make  your  comments  on  the 
dotted  line  next  to  the  element  or  if  additional  space  is  needed,  mark  it  by 
an  asterisk  and  make  comments  in  the  margin  or  on  the  back  of  the  form. " 

The  analyst  then  reads  the  form  and  the  explanatory  material  on  the 
following  pages  while  each  group  member  marks  a  copy  of  the  Job  Analysis  Blank. 
Make  sure  that  all  workers  have  filled  in  all  spaces  on  the  Blank.  Pause  after 
each  explanation  long  enough  for  each  rater  to  consider  his  rating  and  mark  it 
down. 


If  more  than  one  grade  level,  or  more  than  one  option  is  being  considered, 
each  rater  can  make  different  ratings  for  the  various  levels  or  options,  either 
in  columns  on  a  single  Blank  or  on  different  Blanks. 

EXPLANATION  OF  ELEMENTS  IN  JOB  ANALYSIS  BLANK 

1.  Work  rapidly:  this  element  is  important  as  when  a  worker  is  being  paced  by 
a  production  line  or  in  connection  with  high  production  standards  on  piece 
work. 

2.  Strength :  important  to  positions  where  heavy  weights  are  lifted,  pulled,  or 
pushed  or  great  muscular  effort  of  any  kind  is  required.  Indicate  by 
comment  amount  or  kind:  e.g.,  occasionally  lifts  100  lbs.;  operates  hand 
and  foot  levers  requiring  considerable  strength. 

3.  Dexterity  of  fingers:  this  refers  to  the  ability  to  make  fine  finger 
movements  where  the  hand  and  arm  are  not  involved  to  any  extent.  Important 
in  positions  of  instrument  mechanic  and  watchmaker. 

4.  Dexterity  of  hands  and  arms:  refers  to  the  manipulative  skill  in  making 
larger  movements  with  the  hands  and  arms  such  as  that  required  in  using 
wrenches  or  the  hand  tools  of  a  carpenter. 

5.  Dexterity  of  feet  and  legs:  refers  to  the  movements  made  by  the  feet  and 
legs  in  jobs  in  which  dexterous  foot  placement  is  important  such  as  work 
done  on  stagings  by  painters  or  on  poles  by  telephone  linemen. 
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6.  Either  eye -hand  or  eye -foot  coordination:  it  is  concerned  with  making  a 
motion  with  the  hand  or  the  foot  at  the  same  time  that  the  eye  sees  some¬ 
thing.  This  is  important  in  a  position  such  as  punch  press  operator;  he 
puts  material  in  the  press  and  then  operates  a  clutch.  The  work  done  "by 
an  addressograph  operator  is  another  example  and  also  the  work  of  a  welder. 
If  a  person  did  not  know  the  typewriter  touch  system  hut  was  able  to  type 
rapidly  seeing  each  letter  and  then  pressing  it,  he  would  be  using  eye -hand 
coordination. 

1 ,  The  coordination  of  both  hands  (or  both  feet) :  refers  to  work  done  when 
both  hands  may  be  doing  the  same  thing  at  the  same  time.  It  especially 
refers  to  the  coordination  of  the  work  done  by  the  hands  when  one  hand  is 
doing  something  different  from  the  other  hand.  For  example,  the  work  done 
on  a  flat  press  printer  such  as  a  letter  press  printer  where  every  time 
the  worker  pulls  out  one  form  with  one  hand,  he  puts  another  one  in  with 
the  other.  The  simple  trick  of  patting  the  head  and  rubbing  the  stomach 
simultaneously  is  another  example  of  the  coordination  of  both  hands. 

8.  The  estimation  of  the  size  of  objects:  refers  to  that  ability  of  estimating 
how  large  (long,  wide,  voluminous,  etc . )  an  object  is  by  seeing  it  but  not 
exactly  measuring  it.  Will  an  object  fit  in  a  space  of  a  certain  size?  A 
glazier  may  estimate  that  a  certain  pane  of  glass  may  fit  into  a  certain 
space.  This  is  a  gross  judgment.  Exact  measurement  is  another  ability. 

9.  Estimate  the  quantity  of  objects:  this  element  is  the  ability  to  estimate 
quantity  of  a  certain  thing  by  means  of  looking  and  not  counting.  A  clerk 
may  estimate  that  there  are  300  files  in  the  drawer,  or  200  envelopes  in 
the  stack.  A  carpenter  may  estimate  that  there  are  30  pieces  of  sheet  rock 
piled  up  and  so  on. 

10.  Perceive  the  form  of  objects:  this  is  the  ability  to  perceive  differences 
and  details  in  shapes  of  things .  It  may  involve  seeing  how  parts  are  re¬ 
lated  to  each  other,  as  in  seeing  just  where  they  are  attached,  or  seeing 
which  part  is  shaped  wrong.  It  may  be  necessary  to  see  the  precise  form 
of  an  object  that  is  to  be  duplicated  or  inspected.  We  perceive  forms  of 
objects  by  eyesight,  by  touch,  or  through  the  use  of  mechanical  aids. 
Sometimes  a  worker  who  is  looking  at  an  object  must  translate  that  object 
into  a  blueprint  or  vice  versa.  Then,  he  uses  form  perception  in  seeing 
the  form  of  the  object.  Thinking  about  how  the  object  would  be  on  a  blue¬ 
print  involves  space,  which  is  element  51  below. 

11.  Keenness  of  vision:  this  refers  to  how  much  and  how  well  the  individual 
sees,  and  it  is  an  ability  extremely  important  for  persons  working  on  high 
places  or  doing  very  fine  work,  or  where  safety  is  involved,  such  as  in 
motor  vehicle  operation. 

12.  Touch  discrimination:  refers  to  the  ability  to  make  decisions  about  an 
object  by  feeling  it.  For  example,  a  painter  can  tell  how  thick  his  paint 
is  by  the  way  the  paint  flows  from  the  brush,  a  carpenter  can  tell  about 
the  degree  of  finish  on  a  piece  of  wood  by  feeling  it. 
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13.  Muscular  discrimination:  has  reference  to  whether  or  not  it  is  necessary 
to  use  the  muscular  sense  to  discriminate  between  things.  For  example, 
the  postal  clerk  estimates  by  lifting  a  package  whether  it  should  be 
weighed  on  one  or  another  scale.  An  automotive  mechanic  may  be  required 
to  estimate  how  much  resistance  is  offered  when  he  is  adjusting  a  certain 
part  by  a  wrench  and  does  not  have  a  gage  to  indicate  whether  it  is  tight 
enough  or  whether  two  bolts  have  been  tightened  to  the  same  amount. 

14.  Memory  for  details  (things):  refers  to  the  ability  which  is  required,  for 
example,  of  a  storekeeper  who  must  memorize  a  large  number  of  details 
about  his  items.  Please  note  that  elements  14,  15,  and  16  all  refer  to  the 
'’memory"  factor. 

15.  Memory  for  ideas  (abstract):  refers  to  ;p Ians  and  overall  policy;  it  also 
refers  to  that  ability  necessary  to  recall  all  pertinent  information  re¬ 
lating  to  a  particular  problem  such  as  a  worker  who  must  be  able  to 
remember  many  previous  rulings  and  formulae  and  how  they  relate  to  his 
problem. 

16.  Memory  for  directions:  here  refers  to  that  ability  to  remember  directions 
which  usually  come  orally  but  may  be  in  writing.  This  is  a  very  important 
ability  for  any  worker  who  does  his  work  away  from  a  central  shop  and  must 
remember  directions  as  to  places  where  work  is  performed,  sequence  of  work 
operations,  daily  equipment  required  and  so  on. 

17.  Arithmetic  computation:  refers  to  the  ability  involved  in  handling  numbers. 
If  arithmetic  is  involved  in  the  job,  have  workers  circle  item  56: 

Work  problems:  if  their  work  involves  problems. 

Decimals:  circle  the  size  of  decimals  used,  if  any; 

Fractions:  circle  the  kinds  used,  if  any. 

Adding  numbers,  etc.:  circle  the  operations  performed. 

If  arithmetic  is  involved  in  the  job,  element  56  should  be  carefully  circled 
in  the  proper  places,  because  it  tells  us  what  arithmetic  to  use.  If  you 
wish,  you  may  add  other  arithmetical  operations  to  56. 

Don’t  forget  to  mark  17  with  a  check  or  plus  where  applicable. 

18.  Adaptability:  is  the  ability  which  is  necessary  in  handling  new  problems 
and  adjusting  to  new  situations. 

19.  Ability  to  make  decisions:  the  frequency,  rapidity  and  complexity  of  the 
decisions  are  all  important  in  making  a  determination  about  the  importance 
of  this  ability.  This  may  be  important  in  a  variety  of  ways  for  people 
piloting  airplanes,  directing  an  agency,  or  rejecting  parts  on  a  moving 
belt. 
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20.  Ability  to  plan:  it  is  necessary  here  to  consider  the  complexity  of  the 
plans,  and  the  responsibility  for  making  those  plans;  that  is  whether  it 
is  for  the  work  of  a  crew  for  the  next  day  or  for  the  operation  of  an 
organization  of  the  next  six  months. 

21.  Initiative :  is  the  ability  to  act  in  such  a  way  as  to  open  up  new  fields, 
to  provide  the  energy  in  the  initiation  of  new  action.  Initiative  is  very 
important  in  a  worker  who  must  do  a  non-routine  type  of  job  where  it  is 
desirable  to  try  out  a  variety  of  new  approaches.  A  person  whose  job  it 
was  to  reorganize  an  agency's  procedures  would  require  this  ability. 

22.  Understanding  mechanical  devices:  is  the  kind  of  ability  required  of  a 
machinist,  for  example.  The  complexity  of  the  device  should  be  considered, 
and  also  whether  the  worker  must  be  able  to  repair  and  make  adjustments. 
Should  the  worker  be  sufficiently  aware  of  the  workings  of  the  device  to 
prevent  its  being  misused  during  his  ordinary  handling  of  the  device  in 
his  everyday  work? 

23.  Attention  to  details:  this  refers  to  the  degree  of  attention  which  must 
be  paid  to  small  variations  and  differences  or  to  specific  procedures.  An 
inspector  of  small  parts  must  have  this  ability. 

24.  Oral  expression:  is  that  ability  required  to  express  oneself  in  speaking 
clearly  and  effectively  and  is  required  of  persons  who  lead  conferences 
or  give  information  orally  such  as  an  information  clerk. 

25.  Written  expression:  is  the  ability  to  express  oneself  in  writing  such  as 
required  of  correspondence  clerk,  or  any  job  which  requires  extensive  and 
clear  report  writing.  Newspaper  reporting  is  a  good  example  of  a  job  re¬ 
quiring  this  ability  in  high  degree. 

26.  Tact  in  dealing  with  people:  is  usually  an  element  in  any  job  but  probably 
should  be  considered  in  connection  with  the  frequency  with  which  people 
have  to  face  ticklish  situations.  It  is  of  major  importance  in  a  position 
of  Contract  Negotiator  or  of  Employees  Relations  Officer. 

27.  Concentration  amidst  distraction:  necessary  requirement  for  any  job  re¬ 
quiring  careful  attention  even  though  there  is  outside  distraction.  The 
driver  of  a  bus  must  be  able  to  focus  on  his  driving  even  though  he  is 
asked  questions,  issues  transfers,  and  makes  change.  It  is  the  ability  to 
carry  on  a  job  amidst  noise  or  other  distraction. 

28.  Ability  to  estimate  quality  of  objects:  refers  to  ability  to  estimate  not 
only  how  good  but  how  bad  the  object  is  by  looking  or  making  gross  measure¬ 
ments.  How  much  work  would  be  required  to  bring  it  up  to  a  certain  standard? 

29.  Using  graphic  instructions:  refers  to  the  requirement  of  working  by  blue¬ 
print,  by  schematic  drawings,  illustrations,  blow-ups,  by  layouts  and 
other  visual  aids.  This  ability  is  required  particularly  of  sheetmetal 
workers . 
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30.  Accuracy:  is  that  ability  which  is  involved  in  exact  conformance  to  stand¬ 
ards.  A  typist  must  be  accurate;  a  tool  maker  must  be  accurate. 

31.  Do  repetitive  tasks:  refers  to  whether  or  not  the  job  requires  repeating 
the  same  operation  over  and  over.  A  production  line  worker  who  is  limited 
to  the  performance  of  a  very  few  tasks  which  he  repeats  over  and  over  must 
be  able  to  do  repetitive  work. 

32.  Teamwork:  is  the  ability  to  cooperate  with  others.  This  is  a  particularly 
important  element  in  any  job  in  which  the  work  of  each  individual  depends 
to  a  large  extent  on  the  work  of  every  other  member  as  would  be  required  of 
a  crew  of  men  rowing  a  boat. 

33.  Supervisory:  how  much  supervisory  control  is  exercised  in  this  work?  A 
little  over  helpers,  or  a  great  deal,  as  in  the  case  of  a  person  with  a  large 
group  of  persons  he  directly  supervises? 

34.  Public  contacts:  is  it  necessary  for  the  worker  to  make  many  contacts  with 
new  people  frequently  such  as  a  salesman  has  to  do  or  are  the  contacts 
relatively  infrequent?  Also  refers  to  whether  made  by  telephone  or  in 
person  and  the  importance  of  the  contact  to  the  organization. 

35.  Appearance  requirements:  means  whether  or  not  necessary  to  be  well  dressed 
as  is  required  of  a  receptionist. 

36.  Ability  to  withstand  interruptions:  this  ability  is  required  in  a  job  in 
which  it  is  necessary  to  go  back  and  pick  up  work  on  a  job  without  loss  of' 
efficiency  although  the  work  may  frequently  be  stopped.  It  is  also  required 
when  it  is  necessary  for  a  worker  to  keep  on  with  a  job  in  spite  of  things 
that  tend  to  interrupt  him.  In  this  case,  stopping  would  ruin  the  job. 

37.  Setting  own  pace  (independence):  this  ability  is  found  in  jobs  in  which  a 
great  deal  of  responsibility  for  completion  is  placed  on  the  person.  Note 
that  if  Element  No.  1  was  marked  +  ,  this  item  may  be  marked  0,  if  the  person 
is  forced  to  work  rapidly  by  production  line  or  continuous  supervision. 

38.  Reference  books:  does  the  job  require  frequent  recourse  to  technical  manuals 
or  other  written  instructions  and  directives? 

39.  Work  under  hazardous  conditions :  is  the  job  such  as  might  involve  quite 
possible  danger  to  life  such  as  working  as  a  painter  on  a  high  bridge  or 
as  a  miner? 

40.  Work  under  unpleasant  physical  conditions  (indicate  what  they  are):  this 
refers  to  such  things  as  noise,  fumes,  crowded  conditions,  etc. 


Note:  Don’t  forget:  use  a  zero,  check,  or  plus  on  every  element,  in  addition  to 
giving  comments. 
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41.  Education:  indicate  amount  desirable  such  as  grade  school,  high  school, 
business  school,  technical  school  or  graduate  school.  Write  in  the  amount 
of  schooling  as  a  comment  on  the  schedule.  If  education  is  of  no  im¬ 
portance,  mark  zero.  If  of  some  importance,  mark  a  check.  If  of  extreme 
Importance,  mark  plus. 

42.  Training:  indicate  type  and  length  desired  such  as  apprenticeship,  intern¬ 
ship,  past  experience.  If  training  is  of  no  importance,  mark  zero.  If  of 
some  importance,  mark  a  check.  If  of  extreme  importance,  mark  plus. 

43.  Opportunities  for  promotion:  are  there  unusual  opportunities  for  advance¬ 
ment?  If  so,  write  plus.  Is  this  a  dead-end  job?  If  so,  write  zero.  Ordi¬ 
nary  opportunity,  use  a  check  mark. 

44.  Is  this  a  white-collar  job:  if  there  is  no  white-collar  work,  mark  a  zero. 

If  white-collar  work  is  of  some  importance  to  the  job,  mark  a  check.  If 
white-collar  work  is  a  very  important  element  in  the  job,  mark  plus. 

45.  Uncomfortable  body  position:  specify  if  work  must  be  done  in  a  kneeling  or 
overhead  position,  in  cramped  spaces,  etc.  If  uncomfortable  position  must 
be  maintained  almost  constantly,  mark  plus;  if  frequently,  mark  a  check; 
if  rarely  or  never,  mark  zero. 

46.  Inside  job:  if  none  of  the  job  is  inside,  mark  zero.  If  ability  to  do 
inside  work  a  good  deal  of  the  time  is  of  some  importance  to  the  workers, 
mark  a  check.  If  ability  to  do  a  great  deal  of  inside  work  is  very  im¬ 
portant  to  the  workers,  mark  a  plus. 

47.  Outside  job:  if  none  of  the  job  is  outside,  mark  zero.  If  ability  to  do 
outside  work  a  good  deal  of  the  time  is  of  some  importance  to  the  workers, 
mark  a  check.  If  ability  to  do  a  great  deal  of  outside  work  is  very  im¬ 
portant  to  the  workers,  mark  plus. 

Before  reading  the  next  nine  items,  48-56,  indicate  that  these  elements 
in  some  ways  duplicate  some  of  the  ones  above.  #10  parallels  to  some 
extent  #51  and  52;  #24  and  25  parallel  49;  #17  parallels  50.  These  are 
special  factors  which  have  close  counterparts  in  certain  aptitude  tests. 

48.  Word:  this  refers  to  the  ability  to  make  rapid  association  of  similar 
things — the  test  for  this  factor  is  one  in  which  the  person  quickly  asso¬ 
ciates  a  large  number  of  words  beginning  with  a  certain  letter.  This  is 
not  the  ability  to  think  with  words  or  use  words  properly,  which  is 
"verbal".  No.  49  below.  Rather  it  is  the  ability  to  associate  quickly, 
for  example,  wrench,  bolts,  nuts,  plumber.  Do  people  who  are  satisfactory 
or  superior  in  this  occupation  have  more  readiness  with  words  than  do 
those  who  are  not  as  good  workers? 

49.  Verbal:  knowledge  of  meaning  of  words  and  understanding  of  written  material. 
Do  people  who  are  satisfactory  or  superior  in  this  occupation  understand 
written  material  better  than  those  who  are  not  as  good  workers? 
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50.  Number :  ability  to  perform  calculations.  (Indicate  highest  skill,  e.g. , 
addition,  multiplication  and  division,  fractions,  algebra,  trigonometry, 
geometry,  calculus,  etc.)  Don't  forget  to  mark  zero,  check,  or  plus. 

51.  Space :  ability  to  relate  objects  in  three  dimensions.  It  is  the  ability 

to  visualize  length,  width,  and  thickness.  A  worker  who  looks  at  an  object 
and  then  translates  the  object  into  a  blueprint  uses  spatial  ability. 

Also,  a  worker  who  looks  at  a  blueprint  and  sees  in  his  mind  how  the 
objects  should  look  uses  spatial  ability. 

52.  Perceptual  speed:  understanding  quickly  the  shape  of  actual  objects. 

Seeing  shapes  of  objects  quickly. 

Seeing  small  differences  between  objects  quickly. 

53.  Reasoning:  ability  to  think  about  abstract  ideas,  and  make  deductions. 

54.  Measuring:  This  element  involves  precision  and  dexterity  in  lining  things 
up.  It  may  involve  precise,  exact  measuring  with  a  micrometer,  a  ruler, 
or  a  scale.  This  element  applies  especially  where  a  worker  lines  up  the 
measuring  device  with  the  object  to  be  measured.  The  element  also  applies 
where  two  objects  must  be  lined  up  precisely.  Also,  where  the  worker 
alines  a  tool,  as  in  making  a  straight  line  with  a  paint  brush,  as  in 
painting  a  window  frame  without  getting  paint  on  the  glass. 

55.  Seeing  relationship  in  circuit  or  design  or  process:  This  is  seeing  rela¬ 
tionships  in  parts  of  an  electrical  circuit  or  of  a  complicated  mechanical 
device,  or  a  complicated  process,  without  having  been  told  in  advance  all 
the  principles  involved.  It  is  ability  to  figure  out  the  principles  of  the 
circuit  or  design,  or  process. 

56.  Arithmetic :  These  items  were  circled  when  element  17  was  filled  in.  If  any 
of  the  items  are  circled,  consideration  should  be  given  again  to  elements 
17  and  50,  to  make  sure  that  a  check  or  plus  has  been  placed  at  those 
elements  if  they  are  important  in  the  job. 

57. -58.-59.  These  are  self-explanatory. 

60.  Agility.  this  refers  to  ability  to  move  about  with  heavy  loads.  Walking 
downstairs  carrying  heavy  furniture,  without  tripping  or  damaging  the  wall 
or  furniture,  is  an  example  of  this  agility.  It  involves  balancing  and 
coordination  with  large  or  awkward  loads. 

61.  Stamina:  Ability  to  keep  working  at  very  heavy  tasks  without  showing  signs 
of  tiring. 

62.  Knowledge  of  mechanic's  tools  and  machines:  This  refers  to  wide  variety  in 
knowledge  about  tools,  machines,  and  practices  in  mechanical  work  in 
general,  including  automobile  repairing,  carpentry,  machinist  work,  elec- 
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trical  work,  painting,  plumbing,  sheetmetal  work,  and  so  on.  Are  the 
better  workers  better  because  they  have  a  wide  variety  of  such  knowledge? 
Would  the  better  workers  know  more  about  carpenter's  and  electrician's 
tools  and  methods,  about  parts  and  repairs  for  automobiles,  about  lathes 
and  drill  presses  in  the  machine  shop,  about  painting  and  plumbing,  and 
so  on?  This  may  be  because  of  interest,  job  relationships,  hobbies,  and 
so  on. 
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